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FROM EVERY POINT OF VIEW, CONVAIR’S 880 JET-LiNER... 

'l^QjonA- akeacL ijeaitA to cotm 

Convair's 880 Jet-Liners, powered by General Electric CJ-805 engines, incorporate advanced design and 
engineering features that are as much as five years ahead of any commercial transport now in production. 
A “pilot’s plane,’’ a delight to ride in, the 880 also meets the most exacting economic and operational require- 
ments of airline operators. From everyone's point of view, the 880 Jet-Liner, built by Convair, a Division of 
General Dynamics Corporation, will bring you jet travel that U years ahead for years to come! 


CONVAIR 


F GENERAL DYNAMICS CORPORATION 

-W«, OeiTA, TRANSCONTIKENTAL (Alfenlinal, REAL-AERQVIAS (Irilll), 8.A.S., SWISSAIR, AMERICAN 





VICKERS HOT GAS 
AUXILIARY POWER SYSTEMS 

for missiles and spacecraft 


...NOW 


CONCEPT 

Vickers piston motors — as used in virtually all 
existing commercial and military aircraft — are now 
mExfif ied to operate efficiently on propellant -generated 
hot gas, or bleed gas from the main propulsion sys- 
tem. Minimum weight is achieved by mounting the 
hot gas motor ‘'shaft-to-shaft'' with a Vickers piston hy- 
draulic pump in a common housing. The motorpump, 
a simple gas generator, hydraulic reservoir, filter, 
and relief valve are integrally mounted to form a com- 
plete Auxiliary Power System in a compact package. 



Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300“F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 

CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 • 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for. 
Bulletin A-5223B. 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 
below. 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


oPTiAtUM wtianr NON-noPVisivc power srsTCMS 
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In antenna systems 

KENNEDY capability 
is total capability 




ANTENNA EQUIPMENT 

D. S. KENNEDY & CO. 

COMAS3ET, M 


capability in the field of antenna systems? 


It’s the capability to do the basic R & D in microwave 
propagation ... to design and develop the antenna system 
.... to manufacture the dish, the mount, and all waveguide 
components, horns, etc. ... to provide complete field 
engineering service which includes site surveying, construc- 
tion and erection, final checkout, and servicing. 

In short, it’s the capability to do it alt — a Mai service 
from a single source. 


Aiig. 31-Scpt. 2— .Annual .Anm-.N'aw 
nictitation Program {ANIPi S%in 
and Industry Briefing. Statler itllli 
tel, Dallas, 'T«. 

.Aug. 31.Sept 3-Cciir 


orological Society, Curt 
apolis, .Minn. 

■Aug. li-Sepl 5— loth .' 


Hot”, Aiiuiic 

li'^Vidcrahoi' 
ter, London. 


icrodvnamic and spare fliglit. Uni- 
of Pcnnsshania. Phibdclpliia. I’a. 
rs: ,\ir Force Office of Scientific 
:h and Central Elretric Cn '« Mis. 
and Space Vehicle Dept. 

.•f-n?? c ■ " • 

ICC. Univc 

lev. Calif. 

.Sept. 3.6-\ationa1 Convention and Aero- 
space Panorama. Ait Force .Assn., Esliibi- 
tion liall, Miami Beach, 11a, 

-Sept. 7.13-1959 Farnlioron|li Fl)ing Dis- 
play and Exhibition, Sotielv of Britisli 
.Aiteraft Constnictors. Famhorongli, Eng, 

Sept. 9.11— Sixth Midwestern Confetenee 
on Fluid and Solid Mcclianics, Uiiivcr- 
silY of Texas, .Austin. Tex. Sponsors: 
.AFOSR/Directoratc of .Aeronautical Sci- 
enres; Office of N’aval Research; National 
Science Foiindatiun. 

Sept. 10-11-Hth .Aimuol Meeting, .Armed 
l■•n^res Chtinieai Assn., Ilotcf Slatler- 
Hilton, AA’ashington, D. C. 

Sept. H-15-Displav of USAF Ground Sup- 
port Equipment for Manned and Un- 
manned Aerospace A'chiclcs, Society of 
Automotive F.ngincers. MiKsankee .Arena, 
Mihs-aukec, Wis. 

Sept. H-16-Hth Midwest Quality Control 
Conference, .American Society- for Quality 
Control. Sheraton Hotel, French Liet. 
hid. 

Sept. 16-17-\A'«tem Regional Meeting on 
l-'ronticrs of Science and Engineering, In- 
(Cotifimied on page 6) 




quality 


of WELDMENTS 
and COMPONENTS 

control / by LAVELLE 


Quality control of precision sheet metal components for jet 
engines, missiles, air frames and similar end products demands 
the total resources of qualified men. methods and machines. 
At Lavelle, experienced craftsmen use a variety of inspection 
techniques and equipment at every stage of production . . . from 
tool control to final piece inspection ... to maintain quality 
control of critical parts to exacting specifications. 

Lavelle specializes in producing weldments and assemblies made 
of titanium, aluminum, magnesium, stainless steel and nickel 
alloys. X-ray, Zyglo, and Magnaflux methods of non-desiruciive 
inspection are certified and used to control material and weld 
quality. Close supervision by Lavelle inspection specialists 
assures consistent component quality ... at a cost related to 
your standards. 

Quality control procedures employed by Lavelle are outlined 
in a new brochure describing Lavelle's manufacturing services. 
Write for your copy today. 


lAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia. Pa., and Trenton, N.J. 
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Pressure Potentiometers for . . . | 

HIGH TEMPERATURES 
and CORROSIVE FLUIDS 



New Trons-Sonics* Pressure Poientiomeicrs, Type 
P103, measure pressures of corrosive fluids such as 
red fuming nitric acid (RFNA) and unsymmetrical 
dymethylhydrazine (UDMH) for telemetry and con- 
trol applications at ambient temperatures up to 600F. 

Corrosive fluids are contained by a welded Inconei-X 
bellows which actuates a dynamically balanced mech- 
anism- This mechanism is hermetically sealed in a 
stainless steel case for protection against corrosion 
and other environmental hazards. 

Accurate and reliable performance has been proven 
under the following conditions typical of missile en- 
vironments; Rundum Gaussian Vibraiion 0.lg-',cps, 
IS to 2,000 cps; Acceleration 75g; Shock 75g. 

Flexibility of installation is assured by small size and 
light weight. Dimensions are 1%" diameter by 1%" 
long. Weight is only 6 ounces. Standard ranges are 
0-100 and 0-150 psia . . . other ranges to special 
order. Write for Technical Bulletin P103 to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. 


TRANS-SONICS 

IrntMucm 


AVIATION CALENDAR 

(Continued from jwge 5) 
stitutc of the Aeronautical Sciences, Los 
Angeles, aUf, 


Wes 


II Unioi 


. Sponsor; Army Signal Corps. 
Sept. 19-20-National Air Races (I9U cu. in. 

aiiplanest. Baer Field, Ft. W ayne, Ind. 
Sept. 20-25— Hth Annual Conference and 
Exhibit, tnstmment Society of America, 
Chicago .yniphithcater, Chicago. 111. 
Sept. 2I-22-Conference on Planning and 
Designing of Urban Helicopter Facilities, 

Los .Angeles, Calif. Sponsor: Los Angeles 
Chamber of Commerce. 

Sept. 21-22-Eighth Annual Meeting, Stand- 

fn S^ri?vaV'^«seri)^el.°BostoiO 
Sept, 2J-24- Engine and Operations Ssin- 
• ■ ;ork Coip„ Millville, N. j. 


Sept, 28-30-1959 National Symposiun 
Teleiirctccing. Civic Auditorium 
Whitcomb Hotel. San Francisco, i 
Sponsor: Institute of Radio Engii 
Professional Group on Space EIcctr 




& Tele 


letty. 


Sept. 3D-Oct. 2-1 3th Annual Meeting, 
Sontlieaslem .Airport Managers’ .Assii , 
Washington Duke Hotel, Durham, N. C. 

Oct. 1.3-:5rd Annual Convention, Intct- 
iiational Northwest .Aviation Council, 
Multnomah Hotel, Portland. Ore. 

Oct. 5-7-Scvcntli Anglo-American Aeronau- 
tics Conference, Institute of the Aero- 
nautical Sciences, Hotel Astor, New York, 

N. Y. 

Oct. 5.10-National Aeronautic -Meeting, 
Society of Automotive Ei^inccts, the 

Oct, 6— 12th .Annual .Airport Dcvclopincnl 
&• Operations Conference, Hotel Onon- 
daga, Syracuse, N. Y. Sponsor: Bureau of 
-Aviation, New York State Department of 
Commerce- 

Oct- 6-8— I2lh Annual Meeting, National 
Business Aircraft Assn., Hotel Leanring- 

Higl- 

„ . Asilomar ' 

: Grounds, Montci 
Calif. Sponsor: Stanford Research Insli- 

Oct. 7-8— Second Advanced Propulsion Sss- 
lems Ssniposinni, New F.ngland AInlual 
Hall, Boston, Mass. Sponsors; Air Force 
OfScc of ScienliBc Research; .Asco- 
Everett Research Laboratory. 

Oct. 7-10— Fourth Annual National Mcel- 
ing, -Ait Traffic Control Assn., Biltmore 
Hotel, Oklahoma City. Okla. 

Oct. 8-10-Socicty of Experimental Tost 
I’ilots' Symposium on Pilot's Role in 
Space Exploration. Beseilv Hilton Hotel, 
Beverly Hills, Calif. Third Annual 
.Assacds Banquet. Oct. 10. 

Oct. 12.14-1 5tfi National Electronics Con- 
ference. flotcl Sherman, Chicago. III. 

Oct. 12.16-15th Annual Genera! Meeting 
of the Intcraalional Air Transport -Assn., 
Imperial Hotel. Tokyo, Japan. 

Oct. 14-23-"AVil1iam' Tell II,” Seventh 
W'ofId-AA'ide Interceptor W'capons Meet, 
Tyndall AFB, Panama City, Fla, Host: 
Air Defense Command. 
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Explorer VI 

is a , , ' ' ' " 




space laboratory 
orbiting 
around 
the 
earth 

with ' ' ' - - ^ 
paddies 
capturing 
sunlight 
for 

power 


The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth • This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of : 

The earth and the solar system . . .The magnetic 
feld strengths in space . . . The cosmic ray 
intensities away from earth . . .and. 

The micrometeorite density encountered in 
inter-planetary travel • Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29" payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
"vocal” for its anticipated one year life. 


Space Technology 




H 


How ? Because Explorer Vi's 132 pounds of 
electronic components are powered by storage 
batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area • Many more of the scientific and 
technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 
Minuteman, and the Pioneer I space probe. 

Important staff positions in connection with 
these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 
other related fields and disciplines. 

Itiquincs 

Laboratories, Inc. invited. 

P.O.Box $5004 
Los Angeles 45, California 



HOW WELL DO YOU KNOW THE NEWEST, LATEST APACHE? 



¥LY IT, COMPARE IT, EVALUATE IT, PRICE IT 


SEE FOR YOURSELF HOW PERFECTLY 
THE NEW 1959 


r nuw rcKrc^ 


GIVES YOU ROUND-THE-CLOCK UTILITY AT PRACTICAL COST 


You may think you know the Piper Apache, but until 
you look over and fly the much improved and thor- 
oughly proven 1959 version of the worlds most popular 
executive twin*, your conception of the Apache is 
altogether out-of-date. 

You’ll like what you see and feci. You'll like the new, 
improved flight characteristics, the new center-mounted 
radios, the nimble take-off, the healthy single-engine 
performance, the five-to-seven-hour range, the over 170 
mph cruising speed. Y’ou'll like the load you can carry 
and the big. roomy cabin with individual seats for five 
passengers. Y'ou’ll like the super-soundproofing for new, 
quiet flight. You’ll like the way the Apache feels and 
handles in all conditioiss and situations. 



•To 1959, 01 In the poJt fix vean, more Apachta 
hooe bfen sclil Ihon any other multi-ensine airiilime. 


You’ll like best of all the principal reason why the 
Apache should be your choice for round-the-clock util- 
ity, good weather or bad — dependability! . ■ . depend- 
ability that can only be ingrained into an airplane after 
years of design refinement, improvement, and volume 
production. 

The high quality of workmanship, inside and out, 
plus the complete perfection of all systems and compo- 
nents add up to reliability that means peace of mind 
both in flight and in your pocketbook. 

Take a long, hard look at the Apache; give it a thor- 
ough flight evaluation . . . you'll find this is a real 
airplane that will do a real job. Priced well below any 
other executive twin . . . $36,990. 

See, Fly the Apache a) your 
Piper dealer’s ... or write 
for brochure. Dept. W-9. 

PIPER 


ATTRACTIVE LEASE AND FINANCE PLANS 




NOW... FROM SPERRY 

The First Universal Automatic Pilot 


REPLACES COSTLY CUSTOM SYSTEMS 

A revolutionary 5-pound power unit is making avia- 
tion history. This "black box” is a universally adapt- 
able servo system , . , and the heart of aviation's first 
Universal Automatic Pilot. The building block system 
will provide precise automatic control for all types 
of U. S. Army aircraft, including drones. Below the 
cost of custom-engineered flight control systems, it 
offers a variety of installation “packages" to achieve 
exactly the desired degree of flight automation, 

DEVELOPED BY SIGNAL CORPS AND SPERRY 
More than three years of study and development by 
the Avionics Division of the U.S. Army Signal 
Research and Development Laboratory, and Sperry, 
have gone into the design of the Universal system. 

ANY COMBINATION OF COMPONENTS 
By means of a small plug-in computer capsule, the 
system adapts itself to each aircraft type. A universal 
power unit is installed for each flight axis which it is 
desired to control; roll, pitch, yaw and throttle for 
fixed-wing aircraft, plus collective pitch and rotor rpm 
for helicopters. 

UNIFIED COUPLING 

An automatic navigation coupler gears the system to 

radar altimeters. Doppler radar, and terrain-clearance 
radar — selected by the pilot. A .special guide line 
coupler will permit helicoplcrs to be flown "like kites” 
from the ground. 

LOW WEIGHT PLUS EASE OF MAINTENANCE 

Weight factor varies with the degree of automation 
but a full fixed-wing system totals just 39 pounds; the 
complete five-axis helicopter system, only 54 pounds. 
Use of the unique “building blocks" simplifies main- 
tenance and significantly reduces the amount of elec- 
tronic harnessing and other cabling required. 

By pioneering the development of the Universal Auto- 
matic Pilot, the Signal Corps and Sperry have made 
a major contribution to airborne technology, logistics, 
and the entire field of automatic control. 




>IVISION 




PHOENIX. ARIZONA 





What makes a good terminal block ? 
Two things. One Is quick connection. 

The other is absolute dependability. 

You get both in a Twin Lock Terminal Bloch. 


Plug in the terminal lug and the 
connection is made and locked. One 
twist ol the set screw and it's double 

locked. Fast ? It's done In seconds. 
Strong? It takes a hundred pounds 
of force to pull a lug out of its socket. 
Positive? It has the least resistance 

of any mechanical connection. 


1024 Waji HFUertsI BFaO. tn|lewood, Cillfornlj 
Telaehene: oneew e.4773 • TWX INCI.ai94 
CellMenTowar. 10 ColumOua Circle Kn« Yort le, I 
Telephentr Circle Sai70 • TWX KV I4»i7 



General Eleciric capaeilers supply 5-million amp arc ta create Mach 27 conditions 
in wind-tunnel research of missile and space vehicle design. Vaporized fuse 
wire shorts electrodes in pressure chamber, dumping capacitors' charge of 7- 
millien watt-seconds in brief ore. Diophragm bursts, releosing hypersonic shock 
wave past model in tunnel's lest section. 



Shown above Is a section of a 2* 
million joule capacitor bank, special- 
ly designed and built by General 
Electric for the investigation of con- 
trolled thermo-nuclear reactions. 


General Electric Capacitors 
Power Space-age Research 


Copacitive energy-storage and discharge 
systems energize man-made thunderbolts 
for scientific studies 

A NEW "HOT SHOT" WIND TUNNEL, be- 
ing installed by the Boeing Airplane 
Company of Seattle, Washington, will 
be powered by a General Electric ca- 
pacitor system. This installation will 
provide temperatures up to 25,000 F 
and pressures of 30,000 psi to create 
a hypersonic blast of air for missile 
and space-vehicle research. Electric 
energy for vrinds up to 27 times the 
speed of sound will be stored in a bank 
of over 2000 General Electric capacitors, 
G-E CAPACITOR SYSTEMS, backed by 
over 30 years of research and develop- 
ment, are today proving an economical 
and efficient tool in industry’s contin- 
uing investigation of complex space- 
age problems. 

CAPACITORS OFFER THE OPTIMUM in 
high efficiency, speed of discharge, and 
dependability and economy of operation. 
Properly designed and installed, they 
will safely store the energy required 


and discharge it in fractions of a second. 
GENERAL ELECTRIC RESEARCH has pro- 
vided not only improved capacitors, but 
complete capacitor systems. For ex- 
ample, a G-E installation provides spe- 
cial fusing developed to protect both 
personnel and equipment from the high 
currents involved. Unwanted resistance 
and inductance are kept to a minimum 
for low losses and fast discharge; not 
only in the capacitors themselves, but 
in the connections and cabling needed 
to tie the individual components into 
an efficient system. 

FOR A COMPLETE G-E PACKAGE, charg- 
ing equipment, rectifiers, controls, pro- 
tective devices, racks, and various other 
components are coordinated. In addi- 
tion, installation and testing are super- 


vised by qualified General Electric 
personnel so that a finished unit is 
delivered, ready for use. 

THE SINGLE SOURCE OF SUPPLY provided 
by General Electric offers you a com- 
plete energy-storage and discharge sys- 
tem, whether your work involves the 
use of wind tunnels or that of plasma 
generators, ionic propulsion, impulse 
test apparatus, and others. For either 
thousand-unit banks or a few units. 
Genera] Electric provides qualified en- 
gineering and installation assistance 
to meet your particular requirements. 
FOR FURTHER INFORMATION, contact 
your nearest Apparatus Sales Office or 
sales representative, or write Section 
447-6, General Electric Co, Schenectady 
5, New York. 


^vgress Is Our Most /mporfanf Produef 

GENERALI l ELECTRIC 






Meet temperature demands of the satellite age 
with the latest CDF laminates and tapes 


Many new flame-retardant and high-temperature- 
resistant grades of CDF laminated plastics were de- 
veloped specifically fur the exacting service of missile 
and satelUte operation. Here are a few: 
High-temperature structural parts. New CDF 
fellcd-asbestos phenolic laminates have successfully re- 
sisted exposure to temperatures of 3500'F for 6 to 10 
seconds, 2500“F for 60 seconds, intermittent operation 
at 900°F. and continuous operation at 500°P, without 
loss of mechanical properties. Negligible dimensional 
and mechanical changes have been observed in dry or 
wet heat after prolonged exposure at 300“ to 350'F. 
Flame-retardant glass-base laminates. Immediate 
self-extinguishing properties characterize new CDF 
glass-base epoxy laminates for high-temperature 
printed-circuit and other electronic applications. Typi- 
cal properties: CDF Grade GB-28EFR, which meets 
MIL-P-18177B, type GEB, exhibits insulation resis- 
tance of 100.000 megohms, arc-resistance of 180 seconds. 


Flexible printed-circuit sheeting. CDF has devel- 
oped special Ilexible grades of Di-Cladt‘ printed-circuit 
base, made with glass-supported duPont TEFLON 
TFE fluorocarbon resin, clad on one or both sides with 
electrodeposited copper. 

Full CDF line. These heat-resistant specialties are only 
a few of the complete CDF line of electrical insulations, 
which includes Dilecto® Laminated Plastics/Di-Cladif 
printed-circuit laminates/Celoron® molded products/ 
Micabond* mica products/flexible tapes of Teflon, 
Micabond, and Silicone-rubber/DiamondS Vulcan- 
ized Fibre/Vulcoid* resin-impregnated fibre. 

Enjoy the complete plastics-jabrication facilities of 
CDF. 


CONTINENIAL-DIAMOND FIBRE 
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BENDIX* 

PYGMY* 

MINIATURE 

ELECTRICAL 

CONNECTORS 



Presenting our big and growing family 


3-Poiiil Cam Lock 

f#/ 

Double Stud Thread 

3-Point Com lock 
Sock Ponel Mounting 

(Typical a 

SERIES 
PC and SP) 

0 

Cable 

Connecting Plug 

FAMILY FEATURES 

:etilient Inserts Heavily Gold Plated Contacts 

Closed Entry Sockets Moislirre ond Vibration Resistant 

MS Mig. Dimensions on PC i PT Series Quick Disconnect-AII Series 

Box Mounling 

Straight Plug 

"A" General Duty 

TERMINATIONS 

L 

Jom Nut 

Thru-Bulkhead 

"A" (SR) Strain Relief 

-E- Open Wire Seal 

-W" Cable Seal 

§ 

High W 









ROHR 

designed and built 

F-lOO THRUST 
REVERSER 

allows full thrust 
for more control 
at slower speeds 

With full test stand trials 
completed. Rohr’s fighter 
aircraft thrust reverser units 
are now undergoing flight 
tests by Xorth American. 
This modulating type 
reverser was designed to be 
an integral part of the 
glide path control system, 
and to reduce groimd roll 
during landing operations. 
Tlie added safety of full 
thrust at slowed landing 
speeds and other in-flight 
aids are apparent. 

Rolir engineers, with heavy 
experience in the field of 
thrust reversers, carried full 
responsibility from initial 
concept to working 
prototypes. 



PRODUCTION DOLLARS WORK HARDER 
FOR YOU WITH IBM DATA PROCESSING 

Exceeding estimates? What do materials cost? What Is the labor 
utilization? What are the causes of excessive indirect costs? How do 
current costs compare with standards and budgets? 

With IBM cost-control methods you get up-to-date answers to help 
you spot runaway costs in time for action. And IBM flexibility pro- 
vides cost analyses by job number, cost center, department, part 
number and operation. 

As a direct by-product of cost controls you get mechanized related 
records . . . summary payroll card, checks and earnings statements, 
labor distribution, direct and indirect labor costs. 

COMPLETE MANUFACTURING MANAGEMENT 
In every area of manufacturing, ISM data processing systems are 
supplying information once impractical to obtain . . . closing the 
time lag.between data and management decision. 

For more information on IBM manufacturing management methods, 
call your local IBM representative today. IBM data processing equip- 
ment may be purchased or leased. 

'■f. 


\ 







REQUIRED: 


A lightweight, low-loss, radiation-free cable with electrical 
uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


Coaxial CahU 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication Eind warn- 
ing circuits that include: 

1 . Twice the efficiency of solid dielectric (RG-8''/u) type of cable now in 
general use. 

2 . Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3 . Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4 . Greater efficiency and improved system performance without the use of 
additioDfd electronic components. 

5 . Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems, 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 




PHELPS DODGE COPPER PmmS 

CORPORATION 


300 PARK AVENUE, NEW YORK 22. N.Y. 



AVIOH 
brings the 
future 

up to date... 


The future is coming up fast, and Avion’s Display Laboratory 
is prepared to meet it more than half way. 

Total Fliglit Management Display is fast becoming a reality 
as Avion Display engineers, with a solid background of ex- 
perience and capability, arc developing hardware today to 
meet the critical demands of orbital missions of tomorrow. 

If your space project is scheduled to make headlines in 1965, 
Avion can provide a practical, economical, demonstrable 
answer to your flight management needs. 



PSODUCTS-ERCO. CARTER CAR8URETOR. SHIPPERS CAR UNE. W.KM FOREMOST IN AVIONICS 


INVESTIGATE OPENINGS IN DISPLAY AND OTHER AVION PROGRAMS 





New Aluminum Powder Metallurgy Products Open New Application Horizons 


THE TRADITIONAL advantages 
of aluminum— at temperatures up 
to around 500° F— can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can take. 

THANKS TO Alcoa’s pioneering 
with the metallurgical technique 
known as "dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities. 
They are fine-grained, hard, tough, 
sapphire-like in brilliance, and 


amazingly resistant to heat effects. 
ALUMINUM POWDER metallurgy 
products— "APMP” for short- 
are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num. but where temperatures seem 
"too high” for conventional alu- 
minum products, chances are that 
one of these four alloys may solve 


a host of hectic problems. 
NATURALLY, there’s more to the 
story than we’ve been able to pack 
into this limited space. If you’d 
like to know more, please write for 
our free booklet, Alcoa's Aluminum 
Powder Metallurgy (APM) Alloys. 
Aluminum Company of America. 
2026-H Alcoa Building, Pittsburgh 
19, Pennsylvania. 
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FAST, SMOOTH, DEPENDABLE 


Fast, smooth, dependable - . . that sums up Convair's new 880 
and the B-F-Goodrich Qadheat De-Icers that protect the 
empennage of this neat-sonic jetliner. 

Fast-acting ribbon type electrical heating elements with 
built-in lemperatute sensors are sandwiched between layers 
of resin-impregnated glass fabric. Then they are molded into 
a single unit and capped with a stainless steel skin. Six-foot 
sections bonded to empennage leading edges of the Convair 
880 form a smooth, integral airfoil. 


B.F. Goodrich Cladheat units reduce the possibility of 
re-freeaing riinback— cut power consumption to 15-18 watts 
per square inch by cycling small sections one at a time. And 
lightweight 13. F. Goodrich Cladheat De-lcets arc designed 
to function dependably, despite externa! impact damage. 

B.F.Goodrich Cladheat De-Icers ate available in metals 
of various thicknesses with power densities to meet your 
specific needs. B.F.Goodrich Avialion Product!, a diviiion «/ 
The B.F.Goodrich Company, Dept. A\f'-S9A, Akron, Ohio. 


B.EGoodrich aviation products 
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EDITORIAL 


Mr. Khrushchev's Visit 


Tlie visit of Soviet Premier Nikita Klirushcliev to tlie 
United States and the reciprocal visit to tlic Soviet Union 
of President Eisenhower are certain to add an interesting 
cliapter to the era of top level interchanges tliat began in 
1956 witli the visit of General Twining and other top 
USAF leaders to the Tushino air show and has grown 
livelier ever since with the Mikoyan, Kozlov, Tupolev 
visits to this country and the sallies into Muscovy by 
Senator Hubert Humphrey, Adlai Stevenson and Vice 
President Nixon. In fact, the traffic of visiting U.S. 
dignitaries to the Soviet Union has grown so heavw this 
vear that it will be difficult for any candidate in the 1960 
presidential race to make much of a case without at least 
a standard Intourist whirl around Russia under his belt. 

Wliat the climate for these intcrchangc.s will be like 
after the Kiscnbower-Klinishchev exchange, one can only 
guess. But we predict that, far from producing a thawing 
of the cold war and an apparent era of (xaccful existence, 
it may have exactly the opposite effect and throw the 
basic intransigence of the Soviet position into a nnicli 
sharper focus for the American people and the rest of 
the world. 


Khrushchev: Blurred Vision 

For Mr. Khrushchev is approaching his U.S. visit in 
a mood of supreme confidence in the economic, military 
and political power of his country that has probably 
blurred the reality of genuine Soviet achievements into 
over-confidence. It is doubtful if he will be in any mood 
to back down a fraction of an incli from the standard 
Soviet position tliat what hap|xns within the Soviet 
satellite bloc is none of our business but what liappens 
anywhere else in the world is most certainly Soviet 
business. We predict that Mr. Khrushdiev will be unable 
to conceal this basic attitude from the American |5Cople 
during his travels no matter liow hard he tries to main- 
tain tlie illusion of “genial Unde Nick." 

Mr. Mikovan almost turned the trick during his U.S. 
tour but finally lost his composure at a National Press 
Club luncheon over question.? on Soviet actions during 
tlic Hungarian revolution and left with tlie snarling 
threats of force unless Soviet demands were met, Mr. 
Kozlov was blunter from the start of Iris \ isit and judging 
from Mr, Klrruslichev’s encounters with \'ice President 
Nixon and Avcrell Hatriman. iiKreasing belligerency is 
the cunent Soviet policy. 

We think President Eisenhower and Defense Secre- 
tary McElroy liave been well advised to offer Mr, Khrush- 
chev a reasonable look at some aspects of U.S. military 
might. For it is on this point that Mr. Khrushchev is 
apt to make his most dangerous miscalculation and 
became a victim of liis own propaganda. We think the 
sight of the Atlas production line at Convair’s Astro- 
nautics Division; a look at the Atlantic Missile Range’s 
Cape Canaveral, and a tour of a Strategic Air Command 
base might provide Mr. Khrushchev with some more 
realistic data than is currently cranked into his military 
computations. 

It is extremely interesting that all indications so fat 


from Soviet official sources indicate that Mr. Klirushcliev 
will decline to sisit any military installations or produc- 
tion facilities. This may stem from several reasons. 

It mav be that the Soviet premier wants to be in 
his best “Moscow peace dove" mood and feels that any 
exposure to military facilities would mar this illusion, 

It may also be that the stringencies of the Soviet secur- 
ity system, which base really changed little since the 
days of the czars, preclude even Mr. Klirushchcv's throw- 
ing open any Soviet missile or aircraft production facili- 
ties to U. S. visitors in reciprocity for sucli \-isits oxer 

The Soviets arc usually stickler! for reciprocity on sucll 
cxcliange visits. Until this summer it appeared that 
U. S. practices were actuallv more restrictive for Russian 
visitors than those of tlie USSR. But this simimer the 
Soxiets balked at allowing two Americans to do things 
tliat the U. S. liad alloxxcd their visitors to do in this 
cnimtrx'. 

Tlic first occasion xxas tlie refusal of the Soviets to 
permit Jacqueline Cochran to fly her personal Lodestar 
across Siberia to Alaska. It xvas interesting to note that 
xvlien Mr. Mikox'an indicated to the Federation Aeronau- 
tique Internationale delegates in Moscow that he 
thought this restriction might be sillv and that airmen 
should be allowed to Ax’ everywhere. Sox’iet censorship 
clamped doxxxi and bottled-up attempts to file this story 
to the outside xx'Orld bv American conespondents. This, 
despite the fact that some -lOO people from 34 countries 
heard Mr. Mikovan's remarks in both English and Rus- 
sian rrt the FAI dinner. Yet, Mr. Mikoyan, Mr. Kozlov 
and .Andrei Tupolev were permitted to range from the 
Atlantic to the Pacific coasts in this country. 

Stringent Soviet Restrictions 

Mr. Tupolev and his group of technicians also were 
permitted to see the production lines of the Douglas 
Thor IRBM and the Conx'air F-lOlS Mach 2 interceptor 
during their toiri of West Coast aircraft plants. Vice 
President Nixon recently rex'caled that a request for his 
party to xiexv similar Soviet installations xvas rejected. 
It is also evident the Soviets hope to avoid letting 
President Eisenhower see similar sights. 

So it is ex’ident that the mnch-publicized Soviet pro- 
testations of rcciprocitx' hax-e practical limitations. Few 
Americans realize that more than half of the Soxiet 
Union is still off limits to travel by foreigners. And 
tliat, ex’Cn in the open areas, foreigners are not allowed to 
trax’el betxvcen cities xi'ithout an accompanving Soviet 
escort. Few Americans also realize the heax'v hand of 
censorship that lies on ex'ery nexx'S dispatcli filed by 
foreign correspondents in Moscoxv or tlie sex'ere limita- 
tions placed on the movements and contacts of resident 
U. S. diplomats and correspondents, includiiie constant 
sliadoxx'iiig by police agents and wiring their Tixing and 
xvorking quarters "for sound,” 

Mr, Khrushchev's visit should prove interesting botli 
for liimself and tlie American people to whom he will 
be exposed. 

—Robert Hotz 
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the Ford Trimotor in 1929 to the Boeing 707 
jet of today, Kidde nacelle fire extinguishing systems have set 
the standard for the aviation industry. For thirty years Kidde has 
always been ready with lighter weight, more efficient equipment to 
meet the fire safety needs of ever faster and more complex military, 
commercial, and private airplanes. Actually since 1929, Kidde has 
supplied nacelle systems for 272 different models, built by more than 
30 airframe manufacturers ! At this very moment Kidde is developing 
still lighter weight, faster operating systems using new, more 
efficient fire extinguishing agents. 





Walter Kidde & Company, Inc., Aviation Division 
818 Main Street, Belleville 9, N. J. 
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WHO'S WHERE 


In the Front Office 

Lockheed Aitcralt Corp., 


the folloning appointments: L. Eugene 
- ■ |ronp > ' 1 

, . ... Hcischel f. I 

tceds Nit. Root as vice pcesidciit and 
general manager, Missiles and Space Divi* 
Sion, Sunnj-sJe. Calif.; W. A. PaUet suc- 
ceeds Mr. Kotchian as vice president and 
general manager, Georgia Division. Mari- 
etta, C.a. 

Robert C. Jackson, executive vice presi- 
dent, Ryan Aeronautical Co., San Diego. 
Calif., succeeding George C. Woodard, 


Flovd W- Jones, president and board 
chainnan. OrairV .Sir lines, Inc., sncceed- 
ing Laddie H. Hamilton, resigned because 
of ill health. 

John J. Dempsey and William T. 
Sinilhet. vice prcsidcirts, Servomechanisms. 
Inc.. Hanthomc, Calif. Mr. Dempsey 
continues as manager of the contpanv's 
Mcchatrol Division. Wcslbury. N. Y.; Mr. 


Jerome I. Davis, vice president. .Sircrall 
Equipment Division of Consolidated Diesel 
Electric Corp., SUinford, Coitn. 

Charles R. Abrams. Jr., Dr. George Koz- 
metsly. and Many J. Cray, vice presidents. 
Litton Industries. Bt-verly Hills, Calif. .Also: 
William L. Reynolds, secretary. 

Robert Martin, vice president and gen- 
eral manager. Ling Electronics, Los .\ngclcs, 
Calif., division of Ling-Altec Electronics, 
Inc. Also: James Ross, vice president-re- 
search and development; Paul Coodsvhi. 

esident. Gen- 

.lechanical Division. 

William E. lackton. head. Development 
Division, Bureau of Rcsearc: 
ment, Eedeial .Aviation .Asc 
ton, D. C. 

Houors and Elections 


1 top management, particularly itr the 
ea of basic research. Named to the com- 
ittcc ate: Dr. Cyril Stanley Smith, pro- 
ssor of nrctallurgy. Institute for the Study 
Metals, University of Chicago; Dr. 

s”tntc'of^Khrio?o^; Dr. J, C. Warner, 


Air Foret 
guished c 


INDUSTRY OBSERVER 

► Watch for some of the oid-linc firms that bought up small electronic 
companies several years ago to start selling off these properties. .ACl'' 
Industries, for exariiple. reportedly is looking for possible purchasers of 
one or more of its electronic operations which include the .Avion Division 
in Paramus. N. f., and its Nuclear Products-Erco and Electronics Divisions 
near W'ashington. Comp.iitics with previous experience in the relatively stable 
consumer or industrial products industries are frequently disillusioned by tlie 
consistcntlv liigh percentage of profits which must be plowed back into 
development in the electronics industry to keep abrc;ist of fast-moving 
competition. 

► Lack of funds may force Air Force to cancel several important support sys- 
tem develo]jment programs now in their early phases. One such cancellation 
may be the 460L weather surveillance project being developed by Bendix 
Aviation (AW Oct. 6, 1958, p. 80). Project would make use of a Boeing 707 
jet transport. 

► Latest Air I'orce thinking on the Dyna-Soar program is to merge the efforts 
of the two competitive teams headed by Boeing and Martin for a joint attack 
on the second phase of the program with Boeing as the project manager. 

► The Martin Co., if it can gain Air Force and NASA permission, hopes to 
tn and intercept an orbiting satellite sometime next month with one of its 
tKt vehicles developed during Air Force’s air launched ballistic missile 
competition which was siibseqnentiv won bv Douglas, Object would be 
to miss the satellite bv a predetermined distance rather than try for actual 
impact. Test would be used to demonstrate tlic accuracy of the Martin 
Domar guidance svstem developed for its ALBM entry. 

►Douglas, meanwhile, has submitted its recommended choice of avionic 
contractor to develop the inertial guidance system for the WS-138A ALBM 
for Air Force approval. One report savs that Douglas has recommended 
American Boscli Arma Coip.. although Douglas originally had worked with 
General Electric in its bid for the ALBM prime contact. 

► Omega Aircraft Corp. is designing a triple-turbine version of the BS-I2D 
cargo helicopter (AW lulv 27, p. 41) using Allison T6J turbine engines. 
Bernard Sznycer, president, savs use of the triple-engine configuration will 
raise pavload from 1,000 lb. to 2,500 lb. Coinjsany is now negotiating with 
Allison Division of General Motors Corp. for three engines. 

►'■■he Tart, a small solid-propellant countermeasures rocket, is now being 
produced in large quantities at Thiokol Chemical Corp.'s Elkton. Md.. 
plant for use by both Air F'orce and Navy. 

► Mergcntlialer Linotype Co. is negotiating with Computing Devices of 
Canada for the latter ta obtain license rights to build Mergcuthalcr’s M-2 
integrated bombing system used in Lockliccd F-104G jet fighters to be 
built in Canada, Mcrgenthalei also lias begun negotiations with a West 
German avionics group (Lorenz) for M-2 license tights, 

►Air Products, Inc. will produce 7,500 Ih. of a new, high energy liquid 
rocket propellant oxidizer, nilrogen trifliioride, for the Air Force. Materia! 
will be fired in small rocket engines in an effort to determine nitrogen-to- 
fliiotine bond energies. A cryogenic liquid. NF3 is expected to prove less 
powerful than straight liquid fluorine but less corrosive .ind easier to 
handle. On a purely research level, NF3 also is of interest as an intermediate 
step in the development of high energy, solid fluorine rocket oxidizers. 

►National Research Corp. has received a 5100,000 Navy Bureau of 
Ordnance contract for the preparation and “dctcnniiiation of [iroperlics" of 
ultra tine aluminum powder (AW July 7, 1958, p- 23), Fineness of the par- 
ticles— no more than a millionth of an inch in diameter— enables them to 
absorb large amounts of liquid fuels and to convert liquids to gels, Higli sur- 
face energy of the ultra fine alumimim also makes the material attractive as 
a solid ]>ropelIant additive (AW Aug. 3, pp. 26, 69). 


AVIATION WEEK, 


24, 1959 




THERE 

IS 

NO 

BETTER 

WAY 

THAN 

WITH 

LIQUID 

OXYGEN 

Liquid oxv'cn is the safest, uiost cflicicnt 
oxidizer lomniercially available tor mis- 
sile and rorkut |>ro|>ulsiou systems. It ia 
stable, noD-toxic, non-corroaivc, and easy 
to dispose of when necessary. That's why 
it is used in IRBM and ICBM motors. 

Large volumes of liquid oxygen can be 
stored indefinitely in LtNDE designed and 
built storage units — right where it is 

can be held to fesst/iartSpercenf peryear. 

Using Linde's methods, liquid oxygen 
can be transferred safely from storage — 
without pumps — ten times faster than 
previously. 

LtNDE can supply large quantities of 
liquid oxygen almost anywhere in the na- 
tion— quickly, and at a cost of only pen- 

If you arc concerned with the nation’s 
vital missile and rocket development pro- 
gram, take advantage of Linde's more 
than 50 years of experience in producing, 
transporting, and storing liquid oxygen. 
Call iheLiNDEofiice nearest you, or write: 
Linde Company, Division of Union Car- 
bide Corporation. Dept, -B5, 30 East 
42nd Street, New York 17, N. Y. 
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Washington Roundup 


Soviet' Missile Submarines 

Adin. Arleigh A. Burke gave first official U.S. recog- 
nition last week to the appearance of operational Sosict 
ballistic missile submarines approximately a year and a 
lialf before the U. S. is scheduled to have a similar 
eapabilit)-. Adm. Burke, who also was sworn in last 
week for an unprecedented third term as Chief of Nasal 
Operations, indicated, however, that the missiles and 
their canrenlional-powcred submarines are inferior in 
range and accuracy to the forthcoming Polaris nuclear 
submarine weapon system sclicdulcd to become opera- 
tional in the fall of 1960- 

Sketeli and picture of two types of Soviet ballistic mis- 
sile submarines, both modified versions of the long-range 
"Z" class, were carried bv AvuTtov 1\'eek in the June 
15 issue (p. 26). One of the submarines «-as sighted in 
an area south of Iceland; the more refined version was 
seen near Rio dc Janeiro, 

Twenty-four hours after Adm, Burke's statement, So- 
viet Fleet, official newspaper of the Russian navy, fol- 
lowed up with a warning that Soviet missile submarines 
could enter Hudson Bav while hidden bv Arctic ice and 
then strike U.S. industrial targets from that point. Near- 
est Hudson Bav point is approximately 650 mi. from 
the northern U. S. border. 

High Energy Fuel 

Heatings will be scheduled soon by the House Com- 
mittee on Science and Astronautics on tire Pentagon's 
decision to abandon its program for the development 
of a high-energy aircraft fuel (.‘\W .\ug- 17. p. 26). Rep. 
Overton Broofa (D.-La.). committee cliainnan, said it was 
reported that the Air Force and Navy based their decision 
in part on the ground that they had no further rcquitc- 
ment for the project. "Out committee," he siiid, “i»anter- 
ested in determining why it took the services five years and 
some S200 million to dctemiinc they liad no require- 
ment for the fuel.” Brooks added that it was his under- 
standing the National Aeronautics and Sp.acc Adminis- 
tration was still interested in the project, and one of the 
purposes of the committee's action is to dctcnninc 
NASA’s plans now- that the services have canceled their 
program. 

Soviet Space Equality 

Creation of a joint committee on peaceful use of outer 
space with equal participation by the Western powers 
and members of the Soviet bloc will be proposed by 
Rep. Victor L. .Anfuso (D.-N.Y.l at the annual confer- 
ence of the International Astronaiitical Federation in Lon- 
don, .\iig. 51 to Sept. 5. Anfuso maintains that to deny 
equal participation would be virtually inviting the Soviet 
Union to engage in full-scale competition against the U. S- 
in space exploration, which could lead to the creation of 
more menacing ways of destroying the world than are in 
existence today. He also suggested his proposal be 
brought to the attention of both President Eisenhower 
and Preinict Khrushchev as one item of discussion and 
possible agreement when they meet next month. Prior 
to their meeting, however, he suggested that the proposal 
be given consideration bv the United Nations and N.\TO 
powers. 

Another of Anfuso's scientific projects moved ahead 
last week when the House approved a bill he sponsored 


to create a presidential award for scientists- The bill 
would have tlie President award up to 20 medals a year 
to scientists chosen by the National Academy of Science 
for outstanding achievements in their fields. 

Missile Monagement Report's 

House Government Operations Committee is sched- 
uled to release a report evaluating the management of 
missile programs this week. Extensive hearings on 
Army’s programs and on US.\F psagiams under the tech- 
nical direction of Space Technology Laboratories were 
held earlier this vear bv a subcommittee headed bv Rep. 
Chet Holifield (D.-Calif.). 

Meanwhile, General Accounting Office has abandoned 
its aim of getting a report on its investigation of USAI' 
management of ballistic missile programs to Congress 
before adjournment. A draft will go to US-AF late in 
September for comnvent. GAO laiinclied the investi- 
gation after USAF refused to let it review tlie full report 
on an investigation bv tlic US.AF Inspector General 
(AW Nov. 16, 1958. p. 54). Tlie USAF missile investi- 
gation has been GAO’s top-prioritv project. 

SAGE Traffic Facility 

Look for the early annminccnient of contracts between 
the Federal Aviation Agency , the .Air Force, and Mitre 
Corp- for design and operation of the S.ATIN-SAGE 
Air Traffic Integration-experimental fiicilitv. SATIN 
will employ the AN'FSQ-7 fXD-1) SAGE-type com- 

E liter in Lexington. Mass., rcccntlv turned over to Mitre 
y Lincoln Laboratories. The AN FSQ-7 (XD-1) is one- 
half of the normaliv duplexed AN'FSQ-7 SAGE com- 
uter installed in direction centers throughout the United 
tales. The computer will he used to test all air traffic 
control functions planned for the SAGE super combat 
centers in operation of an integrated air traffic system. 
Track capacity, however, will be limited to 100 aircraft 
because the .AN 'FSQ-7 does not have the capacity of the 
AN FSQ-7A transistorired S.ACE computer now under 
development for 10 super combat S.AGE centers bv In- 
ternational Business Machine Corp. Centers are not ex- 
pected to be completed before 1963-64. 

MATS Jet' Fund Gone 

Military Air Transport Service lost its second try of 
the year for jet transport funds last week. Congres- 
sional conference committee cut from the supplemental 
appropriations bill S30 million which had been added 
by the Senate after M.ATS failed to get monev for 
turbine transports in the regular Defense Department 
appropriation (AW .Aug. 17, p. 45). Part of the S30 
million was for development of a povverplant for a work- 
horse cargo transport, the rest for purchase of turbojet 
transports. 

Conference report cited confusion among proposals 
and programs for the cargo transport povverplant develop- 
ment as cause for dropping the appropriation. It also 
sliarply attacked Air "rranspart Assn.'s opposition to 
MATS. Contending that hlATS is necessary and must 
be preserved and modernized, the conference committee 
observed that civil aviation "has grown by virtue of the 
generous subsidy it has received from tiic govcninient. 
It is now a giant grown fat bv government .subsidies and 
high rate charges." — AA'asliington staff 
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Spfire Technoluny 


NASA May Propose Revised Patent Law 


Regulations giving industry greater protection may 
he asked during next session of Congress. 

Bv Ford Kastman 

^^’ashingtoll— Changes in flic patent provisions of the IQiS Sp.icc Act to 
ease government control of inventions prolsabK will be recnimnciKlctl to 
Congress bv National Aeronautics and S|xk'c Administration during its nc\t 
session, the House Cominittcc on Science and Astronautics was told last week. 

John A. Johnson, N.\SA general counsel, told the Snbconnnittcc on Patent 
law and Scientific Inventions of the House Space Cominittcc that his agency 
is catcfiillv stiuhing the patent section and probably vsill submit retoni- 
inended changes to the Budget Bureau as irart of its 1*)60 legislative program. 


Joliuson told Rep. linvin Mitchell 
(D.-Ga.), suhcominitte-e chairman, that, 
from his jjersoiiiil vicupoint. it is mi- 
dcsirabk for an agency such .is \.\S.\ 
to be held to a patent law different 
from tliiit of the Defense Department, 
lie said that, rather than an outright 
repeal of the patent section, he would 
f.isor substitution of the general prin- 
ciples of the National Science I'ounda- 
tioii law regarding patents whieli i.s sim- 
ilar to Defense Dcpartnient policy. 

The 1958 Space .\ct provides that 
IMtenlv obt.iincd on inventions con- 
nected with work on space projects by 
piiviitc industrv under contract to 
N,\S.\ shall be the propertv of the gov- 
irnnieiit unless a vsaiver is granted. 

Defense Oepartinciit patent piactice, 
which is not preseiibed In law. permits 
the inventor or the companv wiikb is 
.ivvurded tbe contract to retain ovvner- 
vbip of the pileilt. subject to free 
license for government use. 

Under the National Science roiiiida- 
tion patent clause, ownership of patent 
rights is left to the discretion of the 
agcnCT, sshich is directed to take what- 
ever action is in the public interest, 
lohnsoii said that as a Uivvver. be would 
prefer legislation along similar lines in 
wliicli govcrmiicnt concern over its in- 
terests 111 patents is expressed but nvsn- 
etship riglitv arc left to tbe discretion 
of the administrator, ssho is held re- 
sponsible to protect public interests. 

in this way, he said, title to an in- 
vention which would have little or no 
government use would be retained by 
tlic inventor or the coinpany with the 
iniderstanding that it be developed for 
full commercial use. Bv the same token, 
lohnson added, the government would 
be able to bold title to an invention in 
which it has great interest. 

Ourin| congressional eonsidetation of 
the National .\ctoiiiiiitics and .S|wce 
\ct of 1958. iiuhistrv rcpresentativc.s. 
•.dentists and engineers .vtroiiglv pro- 
tested the patent provisions as ii bad 


precedent in government control of in- 
ventions. Contractors complained that 
these provisions would offer little in- 
centive for tliein to bid on N.\S.\ con- 
tracts unless tlicy received additional 
compensation for tlic loss of iiatent 
rights to the |Overiimenf and that such 
provisions might result in dehiis in the 
oier-all s|iacc program. 

,\s a result of tliese protests, the law 
passed be Congress eont.iinetl a provi- 
sion to waive all or part of the govern- 
ment rights to inventions under eertain 
conditions if the .letioii was found to 
he in the puhlic interest. This, how- 
ever. did not sitisfv indiistn objections, 
and die .Sdministnitiou has been re- 
peatedlv iiiged to inodifv the entire sec- 

Johiivoii told the siibconmiittce be 
did not know vvlicther the s|>.iec pro- 
gram has been held back bv the strict 
patent provision. He added, liovvcvei, 
that a miinbcr of contraetors have been 
rehietant to enter coiitr.iets with N.kS.\ 
or liad requested aihlevl compensation 


MASA Biidgcl 

W iisliineton— C'nii£;Ttss last week s'oted 
Natiiiiul .\eroiiautics and S]iacc \d- 
uiiiiistTatiiiii J $500 iiiilliiin budget for 
Fiscal 1060— S20.7 million less tlinn 
N.\SA ft-qiicstcd. 

Rcseiiicli and dcvclopiiieut took the 
major cut. $18.5 uiilliou. l-'uiids for 
co.istruction and equipment were cut 
$8.2 iiiillinn and fniids for salaiics ami 
cv|iciises bv S5 luillion. 

Here's linw tbe budget mm vlinids: 
reseaceb and development. S555 niilliim; 
cnnshiiclioii and equipment, ST5.8 mil- 
lion; salanes and expenses. S91.4 million. 

'I'lie House miginalK made ;i total 
$68.2 millioa cut. Tbe Senate restored 
this in full. Conferees of tbe two legis- 
lative bodies compromised on tbe $29,7 
inilUon reduction. 


for the loss of patent rights. He also 
•and lie bad lieaid reports of still ollius 
who said tliev would accept no N.\S.\ 
contracts because of the patent piovi- 

I'he N.\S.\ official said tlieie arc wavs 
in which the intent of Congress regard- 
ing the jiateiit reguiatiun eonld lie 
ciremmented but that N.^S.k had ad- 
miiiistcrixl the provision in line vvitli 
congressional intent. 

Johnson s,iid, for example, that the 
waiver provision could be used in almost 
every iiistiinee where seereev wav not 
reqnitc-d but that this was clciirlv not 
the intent of Congress, .\iiotlier possi- 
ble eviision, he s;iid. would be to do all 
emitraeting with the Defense Dep.irt- 
incnt. which, in turn, would place tlie 
contracts with private industry. Since 
the Oefeiise Dejxirtment is not bound 
by law to obt.iin patent rights to inven- 
tions made while under governmeiil 
cmitraet. it tould jieniiit the inventor 
to retain patent rights to a discoverv. 
subject to free lieensc for government 

However, |oliiisoii said. N.\S.\ as a 
matter of poliev has a(|iiired the [wtent 
clause to be placed in all contracts let 
bv the Defense Department for the 
agenev. Isxchiding the provision, lie 
said, would leave the door r)|)cu for 
vvliolesale evasion of the patent section. 

Jolinson said the p.iteiit reqnirenient 
It-aves N.-\S.k in ,i poor pu.silum m eoii- 
liactiiig. Most of the comp.inies tli.it 
do work for the Defense De|5artmenl 
;irc the same firms that arc e-.ipible of 
li.iiulling contracts and arc wi>ik- 

iiig on these proiecfs side by side. There 
are eases, lolinson s.iid, where a aim- 
psniv inav be wutking on a contract 
plated bv flic Defense Department on 

t'uitr.ict N.\S.\ bad asked the Defense 
Department to place. He said that, ,is 
,1 lawver, he legarded this us basie.illy 

Rep. |, lines G. Kiilton (R.-Pa.l, sub- 
cominiftee membet and also a inunber 
of the select eonimittee vvliieh helped 
draft the S|>ate ,\tt last year, said that 
at the time the act was drafted. s|)ace 
exploration was new and that the ]>alent 
section was provided to protect govern- 
ment interevts. 

Now that the situation has changed 
somewhat, I'ulton agreed that it might 
be well to review the p.iteiit provisions 
and clarifv sections where the language 
is broad and leaves doubts as to tlie 
meaning. He indicated, however, that 
government interests in inventions with 
hirge potential use by the government 
slimiici be protected by law. 
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Models Show Configurofions of Titan Engines 


.\crojct-Gcnccal 300.000 lb. thrust LR-87 liquid engine (model above) is for first stage of 
Martin-USAF I'itan ICBM, Modified 360,000 Ib. tiicuvt versions arc programed as second- 
stage poweiplant in ARPA's Saturn space vehicle, .\crojct second-stage LR-9] liquid engine 
(model below), designed for aftitude ignition in 'I'itan, produces 80.000 Ib. thrust at altitude. 
1'url>npunip gas generator exhaust passes through font small nozzles ducted together to pro- 
vide vernier power, Titan engines liave been lOOPf- reliable to date, according to Aciojct, 



Sodium Cloud Rocket 
Launched by NASA 

Washington— Investigation of wind 
activity at altitudes up to 1 50 mi. be- 
gan last week when National Aeronau- 
tics and Space Administr.ition launched 
the first of a series of sounding rockets 
in a sodium cloud experiment. 

Nike-Asp rocket fired from NASA's 
W'allops Island, Va., station reached an 
altitude of 148 mi., trailing sodium 
vapor from the 50 mi. level and leaving 
a sunlight-sensitive sodium cloud near 
its peak altitude. Cloud was tracked 
photographicallv to provide data on the 
direction and velocitv- of winds in the 
upper atmosphere. 

Second shot in the .series failed when 
the vehicle disintegrated as tlic second 
stage burned, providing no wind data. 
Further sounding rocket launclics have 
not been announced, but tlicre is ,i 
serious lack of wind information in this 
area, and NASA will undoiibtedlv con 
tinue the prognim. 

Solid propellant Nike-Asp rocket was 
used to produce the sodium cloud. This 
sounding rocket has a Nike-Ajax booster 
as a first stage and a Cooper Develop- 
ment Corp. Asp as a second stage. The 
rocket is 27 ft- long and weighs 1,550 
lb- at takeoff. 

Tlic 75-lb. payload includes 10 lb. 
of sodium pellets and 1 5 lb. of thermite 
to vaporize the sodium. A timer mixes 
the thermite and sodium, and thev 
start burning at .an altitude of about 
50 mi., exhausting a trail of sodium 
vapor that produces a sodium cloud as 
the rocket readies peak altitude. 

Sunliglit excites the sodium and 
makes it glow, providing a good target 
for photographic tracking. Tlic shots 
arc made in davvxi and evening twilight 
so that, while the cloud is in sunlight 
at its 1 50 mi, altitude, ground observa- 
tions are not hampered bv light scatter- 
ing in the dark area nearer the earth. 

Sodium doiid used in last week's ex- 
periment was produced at dawn and was 
visible for several liimdred miles as it 
moved generally south and west across 
the eastern U. S. Best data was obtained 
in the first 10-15 min. after launch 
when wind effects on various sections 
of the cloud were clearest. 

NASA project chief Maurice Dubin 
points out that this sodium cloud ex- 
periment can provide information on 
wind activity in an altitude zone where 
almost no wind data exists. 

Data is obtained from the experiment 
by photographing tbe glowing sodium 
cloud continuously from various angles 
and assembling a three dimensional pic- 
ture as it moves with the wind. Mmid 
effects on different parts of the cloud 
can be measured at set times and posi- 
tions to determine wind velocitv and di- 
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Mercury Capsule Readied for Sea Drops 


By Irving Stone 

El Centro, Calif.— I'irst trial in a 
aeries of 30 drop tests of the Project 
Mercury full-scale unniamicd space 
capsule models was scheduled for last 
ncek o\er the Salton Sea in a parachute 
landing sntem operation based at the 
Air l''orcc-Navv chute testing site here. 
Scries of drops is expected to stretch 
mer several months. 

Tvso Mercury capsules, fitted with 
photogr.iphic cqni])mcnt, are being used 
in the test program, vvliieh is being con- 
ducted bv Northrop Corp.'s Radioplanc 
Division to establish basic compatibility 
Ilf the capsule with its parachute land- 
ing svstcni. designed bv Radioplane's 
Paradvnamics Group. Radioplane is the 
subcontractor to McDonnell .Aircraft 
Corp.. prime contractor for the capside 
in the National Aeronautics and Space 
.Administnitioii maimed space-capsule 

Capsule model neighs more than 

2.000 lb. lire drop test program calls 
tor the capsule to be carried aloft in an 
Air h'orce Lockheed C-130 cargo plane. 
Release altitudes for the capsule model 
will be in a range of liciglits between 

3.000 and 30,000 ft. 'Ilic lower limit 
altitude drops nill be carried out to 
investigate the response of the chute 
landing svstem in relation to a possible 
ii’.alfunction with a future operational 
manned capsule, which would be dc- 


lihcratelv separated from its booster 
missile in an cmergenev procedure and 
pushed to an attitude of perhaps 2.300 
to 5,000 ft. by capsule rockets so that 
the parachute landing system could be 
deployed to permit a safe letdown. 

In addition to investigating the gen- 
eral characteristics of the parachute 
landing svstem and its compatibility 
with \lcrcurv capsule, the dro]) tests 
will check feasibilitv of vhrmul line 
length, chute ioad-cansing capabilities, 
and rate of descent with the capsule 
model. Design descent rate for flic 
landing system's main chute is 30 fps. 

Since Project Mcrcim ptolxiblv will 
enibodv a reliability factor higbtt than 
has ever been built into an operational 
svstem, it is almost certain that the 
capsule's landing system will get a 
rigorous wring-oiit during the series of 
30 drops over the Saltoii Sea. 

•Affording a fairlv large test area, 
California's Salton Sea is an inland 
salt-water bodv. about 6 to 10 mi. wide 
bv about 30 mi. long, located about 
240 ft. below sea level. 

in .iddilion to its rcsponsibilitv for 
designing and Imildiivg the cluitc land- 
ing svstem, Radioplane will furnish 
retrieving aids, such as flotatiou gear 
and locator devices, under its snbcoii- 
tract to McDonnell. 

The actual Mercury capsule will be 
flotablc and the additicm.il flotation 
gear will be incorporated primarily to 


provide surface stability. \n flotation 
gear is being used in the Radioplane 
drop tests, but locating devices viicli as 
smoke pots probably will be employed. 

Use of a C-l 30 aircraft vv ill limit, of 
course, the altitude to which the full- 
scale capsule can he carried for the drop 
over the Salton Sea. However, in con- 
nection with Project Mercury's iiiaiiiu'd 
space capsule during operational re- 
entrv, the plan is for the chute landing 
svstem to he initiated cither by pilot or 
ground control .stations by firing retro- 
rockets to decrease the capsule velocitv 
and program the rc-entrv trajeefon 
(,\\\- .Apr. 27, p. 114), 

.At fiO.OOO ft. altitude, a mortar will 
lie triggered by altitude controls to cx- 
|x:l the drogue chute, which will pro- 
vide stabilization for the capsule. I'lie 
drogue will remain attached until the 
capsule descends to about 10,000 ft. 
Main lauding cliute tlicn will be de- 
ploved. and when the capsule Teaciiev 

3,000 ft. it will have an impiict velocitv 
of about 30 fps. as it descends to final 
letdown. .At impact, the main chute 
will be released and recovery and locat- 
ing aids, such as S<M''.AR bombs, dve- 
niarkcr, r.idio beacon flashing light, and 
smoke signals will be ejected. 

Ill addition to automatic sequeiiciiig 
of the chute svstem. the landing tech- 
nique also will incorporate an indepeud 
ent pilot-operated reserve letdown sw- 

Tbe drogue chute is a ribboii-type 
conical configuration. It has been 
tested at "0,000 ft. at Mach I iu nle.ive 
from a l.ockhccd F-104 jet fighter. 

Main nr prim.iry chute for the Mer- 
curv capsule binding svstem also is a 
Ratliopl.ine design, known as a ritigs.iii 
chute. Originally it was developed in 
connection with drone rccoven to pro- 
vide low shock opening at verv high 
speeds and provide high stability . Kv 
sentialb'. it is tlic same as that being 
used to recoser, in tlie AA'Iiite S.mds 
area, the .Air h'otce's Radioplane XO-4 
drone, a Mach l-to-1.2 WcsHiigliousc 
XJS1-'\T%3 jet-powered eimfiguralioii. 
with a weight comparable to the Mer- 
cun capsule model. 

Ringsail configuration is not a solid 
canopv blit actually consists of ]xiuels 
with openings between them. .Artanae- 
nieiit of openings, plus pitch of the 
panels, provides aiitorotatioii for 't.i- 
iiilitv in descciit-to avoid oscillation 
and to allow vtiaight-dovvii descent 
rather than lower in a drifting )xitteru. 
Ibis cliaractcristic would Ix' an im- 
portant factor in projeeting a letdown 
patteni to achieve landing of a manned 
capsule ill a specified area. .Alsu, elimi- 
nation of ovrillatioii upon impact will 
materially lessen tlie impact effect. 
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Sikgrsky S-60 Carries Defachable Passenger Pod 


A detachable pusseiigei |xid which effectively dnnipcm cabin 
vibrations, was unveiled by Sikorsky ofliciaU last week as the 
company’s S-60 crane helicopter entered the first phase of .Aniiv 
flight evaluations at Ft. Rucker. .Ala. (AW Aug, 17. p. 39), The 
passenger pod, vshich was designed and built in three weeks, 
is purely experimental, the coiiipanv said. The pod is attaclied 
to rubber bungees at four points beneath the S-60 aitfranic. 
eliminating metal-to-mctal cuiilact. Four steel cabics run from 
the bungee contacts on the airframe to structural members of pod 
floor. The pod floor is the onlv stmctnnil member of the cabin 
area. By attaching suspension cabics directly to it, the entire 


upper cabin area is left stress free, so that window's and openings 
of any size can be cut at any locution. The four suspension 
cables attach to the S-60 airframe through bungee "cluslcts" of 
three bungees each, all stock parts tram Pi|ier landing gears. The 
steel cables ate of fail-safe design. Sikorsky is also considering 
hydraulic and air elements for vibration isolation. The S-60, 
jiowercd by two Pratt & Whitney R2S0iJ.9(h. is the predecessor 
of a twin-turbinc-powered crane, designated S-64 (AW .Apr. 20. 
p, 29) which the company has begun developing with its own 
funds. Potential payload lifting capability of the turbide-|>owcrcd 
craft will be about 12 tons. 


Canada Selects F-104G Companies 


Ottawa— Cmmdair will build the air- 
frames and Avto's Orenda Engine Divi- 
sion will make the puvvcrpiaiits for 
Canada's I''-104G in a production pro- 
gram calculated to provide maximum 
support for a badly depressed Canadian 
aircraft industrv. 

Canada will produce the Lockheed 
F-104G under agreement with Lock- 
heed Aircraft Corp. and General Elec- 
tric Co., the mamifacturer of tlie 
fighter's J79 engine. The Mach 2 
h'-i04G is intended to replace the age- 
ing Sabre VI day figlitcrs now used bv 
tlie Royal Canadian Air Force. 

Production of tlic F-104G will fill 
some of the gap left in the Canadian 
aircraft industry when tlie government 
canceled the CF-I05 intcrceptoc and 
Iroquois engine programs. AAlicn the 
CF-105 was canceled, the goieriiment 
made the politically unpopular decision 
to fill the air defense gap bv building 
the USAF-Boeing Bomarc interceptor 
missile under license. 

Since then, the defense role of the 
Bomarc has been a matter of confroversv 


in tlic U- S„ and Congress has suggested 
that sonic U.S. Bomarc bases be built 
in Canada. Tliesc and other factors 
have kept the Canadian ait defense 
situation in a state of flux, and appar- 
ently Canada may still not produce the 
Biiiiiarc for both technical and financial 
reasons. 

Canatlair, Ltd., a division of General 
Dynamics Corp., will manufacture 200 
F-104C airframes, a contract which 
represents alioiit 36® of tlic total pro- 
gram. Orenda Engines Division of 
Avro Aircraft. Ltd,, vnll receive about 
31% of tlic total program with its 
contract to build the engines. Artaiific- 
incnts haic nut been completed for 
fire control and otiicr svstenis for tlic 
fighter, but most of them will be built 
in Canada. 

Government received bids from 
Canadair. Avro and dc Haiillaiid .Air- 
craft of Canada, Ltd- for the F-104G 
airframe contract. In making its deci- 
sion on the airframe and engine pm- 
duction award.!, the government said it 
tried to spread the program on a regional 


basis, "if this could be done with due 

Splitting till- work between Canadair 
and Avro is described as accomplishing 
this aim. Subcontracting pattern for 
airframe and engine prodiiction also is 
to be based on a policy of wide dis- 
tribution among plants tliroughout 
Canada. 

Bid which won the contract for 
Canadair calls for production of 200 
airframes for a maximum of S91.5 mil- 

This ceiling price excludes variable 
costs under control of the goverument 
and is based on present spccificatiom of 
the F-104G. If the actual production 
cost is less than the ccilin? price. 
Canadair keeps a third of the d^ctcncc 
and the rest goes to the government. 
Tlic Orenda contract has .similar incen- 
tive provisions. 

Defense Nfinistrv said it accepted the 
offers vvliicli provided the best prospect 
of producing tlie aircraft at the lowest 
cost. Also, building the airframe at 
Canadair is expected to result in sig- 
nificant sai'ings because of lower over- 
licad charges possible on other defense 
work there. 
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Space Technology 

Control Error Aborts NASA Air Density 


aiiotlicr Beacon shot isn’t on the 
sdictliiic at piescnt, cliaiiccs scan 
good tliat NASA will make anotlicr 
attempt to got an inflatable sphere into 
orbit. 

[jitest Beacon hninch ,ittciu|)t fol- 
lowed closely the highly .successful 
launching of the I'lxijlorer \'l paddle- 
wheel satellite |A\\' Aug- 17. p. sOl, 
and NAS.A reports that Kxplorcr \'l is 
broadcasting generally strong and cleir 
signals, although it is still too early to 
dnnv firm conclusions from the daba 
asailablc. Solar cells on the satellite’s 
four paddles are supplying the expected 
current ter tliargc the Irattcries which 
poss'cr instruments and communicsifions 
equipment. 

Tlic 12 ft. inflatable sphere N.ASA 
tried to put into orbit was designed 
as an air drag experiment bv the Space 
Vehicle Group under William J. O'Sul- 
li\-an, fr. This type satellite is ideal for 
air drag nicasureinents in the u|)per 
atmosphere .since its relatiselv large size 
and light weight make it quite sensitise 
to air drag cfFects. 

Varying Frontal Areas 

Some gage of atmospheric densits’ 
Isas been derised from the sarious satel- 
lites alrcads launched, bnt most of 
them ])asent sarsing frontal areas as 
they move around their orbits and are 
not really suitable for drag studies. 
Vanguard 1. X'angiuird II and Sputnik 
I arc spheres and thus better suited to 
drag experiments, but N.-\S-N points out 
tliat tlic Beacon sphere svoufd be 161 
times more sensitise to drag than \'an- 
guard I. llie inflatable sphere has a 
frontal area per unit of mass of 11.3 
sq. ft. per Ih., svhile Vangiuird ( has 
a frontel area per unit of mass of 
,070 .sq. ft. per Ib- 
Beacon Space Vehicle 

Jiino 11 launch s ehicle for the Beacon 
attempt used a modified Anny-Clmslet 
Jupiter IRBM as a first stage, ssitli the 
up|)Cr stages clustered in a spin tub 
assembly on its nose. This Juno II 
ss-as the first to base tsvo upper stages 
in |)]iice of tlic iisiuil tlircc. Second 
stage svas a ring of 1 1 sealed-dosvn solid 
propellant Sergeant rockets- Third 
stage composed of three of tlicse scnled- 
dossn Sergeants was located inside tlie 
second stage. 

Upper stages were protected by an 
aerodvnamic shroud which was ietti- 
soiied before second stage ignition. 
Parload was attached to tlic tliird stage, 
and, after fliird stage burnout, the 
signal which ordinarily ignited tlic 
fourtli stage was intended to start the 
mechanism for ejecting the sphere and 
inflating it. 
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By Craig Lewis 

Washington— National .Aeronautics 

and Space .Admiiiistration failed in its 
second attempt to measure air density 
in file upper atmosphere witli an in- 
flatiihlc satellite when a control systan 
error kept the .satellite from orbiting. 

Satcilite failed to go into orbit when 
the iqiper stage attitude control sistem 
appirentls malfonctioned, pointing the 
upper stages and piyload downward 
and to tlic left- Second and third stage 
rockets fired, drising the payload down 
into tlic atmospliere where presumably 
it ignited and u-as destroyed. 


Inflatable satellite in tlic payload was 
similar to the Beacon unit hiuiiehcd 
with a Jupiter C vehicle last October. 
That Beacon failed to orbit when put 
of the upper stage cluster separ.itcd 
from the I'chiclc liefore booster burn- 
out. In January, a similar sphere was 
launched by a Nike Cajun to a 7S-nii. 
altitude in a successful demonstration 
of the ejection and inflation system, 
.Measurement of air density in the 
upper ahnosplierc is an experiment of 
Isjsic scientific interest, and the Beacon 
satellite would proiidc luluablc data 
in this field because of its great sen- 
sitivity to atmospheric drag. Althougli 


Satellite 


Guidance w-as flie Delta Nfiiiinium 
Inertial Guidance Scheme standard in 
the Jupiter IRBM. It was after the 
Ju|)iter first stage with this guidance 
package in it scpiratcd that the control 
system nialfunclion in the upper stages 
diierted them along a re-entry flight 
pith. Beacon was programed for an 
orbit inclined 4S deg. from the equator 
with a miniiiniiii perigee of -120 mi. 
and a maximum apogee aiiiouiiting to 

l.-160iiii- 


Payioad Weight 

Payload weighed 25.5 lb- and con- 
sisted of a stainless steel ci'lindcr 7 
in. in diameter and 31.5 in. long which 
contained tlic folded spliere and its 
ejection and inflation svstem. A tele- 
metry assaiiblv was attached to the 
lower end of the cylinder. 

•About 1 1 min. after launcli, a timer 
was to hinc fired two squibs in a nitro- 
gen pressure vessel, ailowiiig the nitro- 
gen to expand a iiellows and force a 
piston to expel the sphere from the 

.Nitrogen from the bellows was to 
piss througli a connecting sahe after 
ejection and inflate the sphere. 

When tlie splicre was fulli inflated, 
it would base been detached from the 
payload. After inflation, the nitrogen 
was to be bled off to keep tlie satcilite 
from acting like a reaction jet in case of 
a niicrometcorite puncture. It would 
retain its sliape tlirough rigidih- of its 
aluminum foil skin. 

Tlie sphere designed for the drag 
c.xpetimciif ivas made of Mylar plastic 
one mil thick covered bv two lavers of 
alumiiimii foil 0.5 mil thiA, It 
iveighed 10.2 lb. Sphere with its ejec- 
tion and inflation system w-as develo|)cd 
by NAS.A's Space Vehicle Group. 
Dev chipnitiit of all other pasluad coiii- 
ponent.s and payload as.semblv and 
clicckmit was the responsibilitv of the 
aguiey’s Jet Propulsion Laboratorv and 
Coo])cr Development Corp. 

Tracking 

Telemetry unit in the payload case 
0 |)cratctl with 60 him . of power trans- 
mitting on 108,03 me. for a few 
moments after launch. This signal 
would luive been used for earlv track- 
ing information on the sphere while if 
was still orbiting close to tlie pavToad 
w.sc. Payload also had two flares which 
were to ignite at 190 sec. and 320 sec. 
for tracking, liut there was no indi- 
Wtion they fired. 

.After the S|)liere and pavToad case 
drifted apirt in orbit, tracking would 
have been by sight and camera. Tlie 
ahmiinuni skin would reflect about 
S0% of the sunlight striking it. A 




EJECTION and inflation uiecliauism is depeted in early stages of opetaKon. Nitrogen 
from pressure vessel expands bellows which push sphere At of 25.5 lb. payload case. 

PAYUWO SHELL 


SQUIB-VALVE 

ASSEMBLY 


PAYLOAD CASE is 7 in. dia, x 31.5 in. long. Collapsed sphere . 
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Polaris Fired From Ship Motion Simulator 

P'iijit “live" fiimg oF a Polaris lest vehicle From the USS Obscrvatiuii Island is scheduled to 
be nude this neck ofi the USAF Missile Test Center. Cape Can.iveral. Fla., Folhmiiig the 
successFiil Firing oF a 600-700 mi. range .\X test missile From Navv's Ship Mrttioii Simulator 
at Caiuveral (above). In the simulator launch, vehicle «as bhmn to 100 It. altitude by 
compressed air. I'icst-stage engine then cut in. and test missile traveled Full range. 
In the test, tiie first-stage engine ignited 1.8 sec. after the button uas pressed to release 
compressed air into the chamber. Otiicials said the vehicle designated .kX,13. achieved all 
its test objectives in the lanncli aird dosvnrangc Right. 


'iitvilite Mich ns this nmild saty gcii- 
crnlh hctuccn the brightness of third 
and fiiiirth magnitude stars. 

N.Vj.A reports strong, cleat sign.ils 
-ire coming in from its Explorer VI 
satellite, but it is still too early for 
,1 firm analysis of data on radiation 
belts, radio wni'c propagation, etc. 

N.\S.\ said data receired thus 
tar from radiation instmments ap- 
|)uirs to coirfirni .some facts and 
considerable tlieory about the structure 
of the radiation spectrum. 

Explorer \'I was hit by 28 micro- 
meteorites during its first two da\s in 
orbit. Eacsiniile svstcni is working, but 
it will be seseral weeks before enough 
data points base been rcceiied to 
assemble a picture. 

Internal temperature is well within 
the design range of 25 to H5E. and 
'olar cells on the satellite’s paddles are 
charging the batteries as liad been ex- 
|>ectcd. Present orbit did not tecjuiic 
the aid of the small boost rocket in the 
(XU'lixid, and no decision lias been made 
s et whetlier it wilt be fired later. 

Raborn Urges Mobile 
Defense Inslallalions 

Ontario, Calif.— fixed bases in this 
loiuitry represent a “Maginot Line type 
of niilitarv pliilosu|iIiv that is com- 
pletely and unacceptably fallacious for 
tlic United States of .•Xmcrica iu the ago 
of tlie ballistic mis.silc." according to 
Rear ,\dm. William 1'’. Raborn. Nan ’s 
nirector of Special Projects. 

Spe-aking to a group at dedication 
cetemonic.s for a Xaw Data Design 
l-aboratorv here, he said it is quite pos- 
-sible for Soviet Russia to build inter- 
continental ballistic missiles that can 
zero in on anv fixed installation in the 
United States! 

M head of the Polaris project, .Adin. 
Raborn emphasized that the Polaris 
weapon system is a ’’major war deter- 
rent’’ more than it is a retaliatorv 
neapnn, and will do its iob most cffec- 
tisely if it ne-\cr has to be used. 

T think it is important,’’ he said, 
that «c evaluate how we spicnd out 
defense dollar and that we don't buy a 
plausible explanation or plimsihlc de- 
fense SYStem.-i which mav be wished to 
oiir attention by well-meaning salesmen. 
I. for one, am complctclv st illing and 
eager to base the Polaris sveapon sys- 
tem objcctisclv esalnated by people who 
arc interested in their country as the 
first order of attention and 1 think 
everyone else who lias something to sell 
has to undergo the same close scrutiny. 

"No amount of protection or want- 
ing dewiccs that will tell us when tlie 
Soviets may hate launched their ICBMs 
will bring about the kind of thing that 
wc tt-jnt and that is that thev should 
never launeli them." 
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Hebert Group Lists Legislative Objectives 


By Katherine johnsen 

Washington— House Armed Services 
Investigating Subcommittee will wind 
u]) its heatings on cliarges of contractor 
influence in militarv procureiiient some- 
time this week, issue a report during 
the approaching congressional adjourn- 
ment and comidcr legislation needed to 
implement its findings as the first order 
of business when the new session con- 
venes in January. 

Tlie subcommittee headed bv Rep. 
Edward Hebert (D.-La.) lias sent out 
over 5.000 questionnaires to fonner 
higli-tanking military officers and civil- 
ian govcnimcnt oflicials cmploved bv 
defense industries, to the niiijor defense 
contractors and to industrv and service 
associations. The heatings, which began 
early in July with testimonv bv Depute 
Secretary of [Oefense 'niomas Gates 
(AW July 13, p. 55), have represented 
only a .small cross-scction of tlie e-xten- 
sive field coveted by the questiomiaircs, 
wliicli also will be evaluated for the 
subcommittee’s report. 

The objectives of tlie subcouimittec 
members appear to be unanimous, but 
tlie metliod of achieving some of them 
is complicated and controversial. Tlic 
objectives include: 

• First, encourage retiring militarv per- 
sonnel to continue in government serv- 
ice as civilians. At present, tliis is, in 
effect, blocked by laws against dual 
government compensation and by prac- 
tice. In general, the law limits a retired 
officer to an income of S2.500 a vear 
from gmermnent employment plus his 
retirement pay. 

A check by tlie Anns of 500 officers 
letiring over the past several montlis 
showed an average age of -16 and an 
average retirement pav of S550. Unda 
Secretary of the Army Hugh Milton 
icporfed that tlierc is "a great need" 
for the continued sen ice in giivcTiiment 
of many of the outgoing omcers. who 
are often compelled to take employ- 
ment to meet financial obligations. 


Top tanking retired officers, includ- 
ing Lt. Ge-n. C. S- Irvine, former deputy 
chief of staff for the Air Force, told the 
subcommittee that they would have 
preferred to continue witliin the De- 
fense Department structure but that 
"there w-as no place further to go." 

The subcoimnittec’s problem is to 
decide whetlier the former military men 
should be knit into the civil service 
system at whether a separate corps 
should be established. Rep. Porter 
Hardy (D,-Va.) proposes that retiring 
iidinirals and generals now being bid 
for by defense contractors be retained 
on the Defense Department pavroll and 
assigned to contractors. Hatdv pointed 
out that the government is now paving 
tlic salary of many such top funner offi- 
cers n.s contract cost. If several con- 
tractors sought the .same retiring officer. 
Hardy says, tlic service secretary would 
decide vvliieh contractor’s work he could 
further most in the national defense 
interest. Hardy al.so believes that this 
plan would broaden the base of con- 
tractors wiio ate well informed on fu- 
ture military requirements and in a posi- 
tion to direct their work to meet tlicsc. 
• Second, eliminate “the appearance of 
evil" as well .is any actual evil that 
niigiit exist in the relation between 
active military officers and defense con- 
tractors and between foniicr militarv 
officers and civilian government offi- 
cials and their senice. 

.Subcommittee members have iiam- 
mcred the point that the "appearance” 
must be ended to maintain public con- 
fidence and wipe out suspicions that 
now exist, and were reflected two 
mouths ago when a spontaneous mo- 
tion to 1 x 111 defense contracts to firms 
liiiing top tanking officers within five 
years after their retirement narrowly 
missed passage, and then onlv afta 
promise of a study by tlie subcommittee 
and a more considered solnlicm. 

Congressmen wish the military would 
take the initiative and impose a rigid 
code of allies on themselves in ac- 


cepting entertainment or cmplovmcnl 
from coiittactors- Rep. Carl V'insoii 
(D.-Ca.), chairman of tlic Armed Sen- 
ices Coniniittcc, and Rep. Paul KileJav 
(D.-Tex.), chaitnian of its subcommif- 
tee on personnel, have urged tliis. 

’I'o accomplisli this onjcctiic, the 
Hebert subcommittee is considering leg- 
islation that would require a "cooling 
off" |)criod of probabli two sears before 
former officers could deal with their 
former service. Subcommittee mem- 
bers, however, arc confused as to vvliicli 
officers such a law should apply. It lias 
been repeatedly highlighted at hearings 
that a former engineering officer witli 
inside tccliniejl knowledge, tlic former 
planner with advance information on 
strategic plans or an officer with na- 
tional or world-wide |)re>tigc arc some- 
times more influential in making a 
“sale" for their company tlian the con- 
tract negotiator. 

In its efforts to eliminate “the ap- 
peanmee of es il," the subcommittc-e also 
may |3ropose a requirement that former 
officers wlio deal with the Defense De- 
liartmeiit must puliliely register and call 
for an end to the practice of allowing 
contractots to cliatgc entertainment off 
as a business expense against govern- 
ment contracts. 

• ITiird. discourage the lobbying activi- 
ties of .Aerospace tndustries -Assn, and 
the promotional .ictivifics of Air Force 
•Assn. The subcommittee alrcadv has 
expressed its views on this to tlie ex- 
ecutives of defense firms appearing at 
the hearings who support the two 
organizations. l ew sessions of the sub- 
committee have passed without mem- 
bers expressing their disapproval of 
.MA’s use of dues charged off to gov- 
ernment eontiacts in an effort to amend 
the renegotiation law (.AW Mav 4. 
jj. 51) and .AF.A's SI. 2 million annual 
budget as compared with 5580,000 for 
Army .Avsn.. 5180.000 forNavv League. 

• Fourth, minimize public battles 
between contractois of competitive 
weapon systems which stir up local 
jsressiire and make it difficult for con- 
gros-smen to vote- funds for one or the 
otlier on the basis of merit. The sub- 
committee report is expected to censure 
both -Air t'orce and Armv for en- 
couraging tlicir contractors-fiocing Air- 
plane Co. for US.AI“s Boniarc inter- 
ceptor missile and Western Electric 
Co. and Douglas .Aircraft Co. for 
•Army ’s Nike Hercules air defense mls- 
sile-to allegedly generate public con- 
cern over possible cutbacks in tlicir 
programs at a time the Dcparlmcnt of 
Defense was attempting to work out a 
■master |ilaii’’ for air defense vvTiich 
lias affected the future of Bomaic and 
Nike facilities. 


GAO Challenges Convair 

Washingtoii—Tcstimony by General ,\ceoiiiiliii| Office that Com-aii Division of 
General Dynamics Corp. lias denied its iiivcsHgatois access to iafoiiiialion concerning 
the .Atlas ICFIM and B-58 Maeli 2 bomber programs set off a Riirrv of protests from 
members of House .Armed Services Investigating Subconiiiiittec last week. The final 
decision was a subcommittee wire icv{ucsting Frank Pace, General Dviiamics choiniian. 
ill make the data available to G.AO. 

.At first. subcomniitFee members asked G.AO to direct Air Force to call off all 
Further payments on -Atlas and B-58 contracts, until it obtained the data it wanted. 
G.AO recommended against this niiKl a final approach had been made In the company. 

In a July 24 letter. Pace assured the ComptrollcT Gcmcral that conipanv files wmild 
be opened, but GAO reported that as late as mid-.Aiigiist. Convair had letiiscd- If the 
wire to I'ace is not effective. Rep. Fidward Hebert (D.-La,), chairman, threatened to 
use siib|joena powers to obtain tlie information and him it over to G.AO. 
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strong iiijgnchc fields and vers dense plasmas. Iiifocmation finiii devices someivliat similar to Kolbs aK' included on enn 


Space Technology 


Navy May Hold Key to Controlled Fusion 


By J. S. Blitz. Jr. 

I'iiigt 

„ .....(toircd rlitmumiicu-.ir rc-.ictinn 
tisiiiB (Iciitcriiini lias lx.cn acliicvcd "itii 
siiiall-scak; lahtmittiri equipment at tlic 
\ii\al Rcstaich I.alior.itoiv was cuit- 
lincd 1>v the Ntu v last week. 

Result' of recent eNperimeiits. an- 
alvzed in the fraint«(irk of known 
tlicori, show that the re-.icticm which 


1 tlic s 






livclrogcn bomb probalih has been 
trolled on earth for tile first time. 

N'avy tempered its amiouncenicnt by 
pointing ont that positise experinient.it 
proof is still lacking to show that the 
extreinch- high test tcnipcratnrcs of 
20.000.000 deg. K had re.snltcd in true 
fusion of dcuterinni .itoins. I’ositisc 
proof can come onlv when the velociti- 
of gases in random motion at millions 
of degrees can be nicasiircd directly. 
Use or mass spectrometers and other 
existing instruments for such incasnre- 
iiicnts is so complicated and debatable 
that it is useless for anv rigorous proof. 
\a\-v hopes to get more positise proof 
of its resnlts when it starts using larger 
equipment now planned. 

It svas this nieasiircnicnt difficulty 


which earlier caused Hriti.sii scientists 
erimieoiisls to claim aeliiesernent of 
controlled fusion .ind. aware of the 
British experience. Nass- scientists 
headed In Dr. .Man C. Kolb lime re- 
frained for ses-er.il immtlis from making 
their results public. Working with the and 
financial su|)port of the .Uoinic hhiergy 
Conmii.ssioii and tlic Office of Nasal 
Rese-.ircli. the Nass group lias felt 
strongly for at least a seat that it has 
been acliicshig fusion rc.ietions. 

Data Cheeks 

Using stseral satiations of experi- 
mental magnetic dcsici’s pioneered by 
Kolb which prclu-.it deuteriimi plasma 
ssith shock ss-ases and then coinptess it 
to sets' high densities, the group lias 
eliminated all of its doubts eonctruing 
its dahi. 'Ibis data miss stands np to 
all knoss'ii eross-checks. 

'I'liese theoretical cross-checks arc 
[Xissiblc through ex|jerimeutal measure- 
ments ptimiiiils made svitli a stank 
spectrograph. X-ras pliofographs and a 
scintillation counter. Hie ineasnraiicnts 
allosv calculations of radiation losses 
from the plasma, |jl.isina densities .iiul 
oscillations, plasma and magnetic pres- 
sures and the iiumlxT of neutrons pro- 


duced. Such measua'ineiits and calcu- 
lations .lie ssell-proseii methods of 
stud'ing high temperatute gases. 

The |)tospect of using thermonuclear 
reactors to produce liitually unlimited 
power from the ilenteiimn in sea water 
and to elimin.ite the ladioactisc waste 
])iolilein of fission powerplants is still 
on the distiiiit horizon, according to sci- 
entists comietted with this work. AKC 
statements reg.irdiiig aiiitrollcd fusion, 
howe'er, li.isc becoinc considerahh’ 
more opfiniislic in the last two sears. 

Until last 'ear. the .\KC 'ie-w was 
that the acliie'ement of a thermo- 
luicle.ir re.ietioii in the laboi.itoi) was 
still a considerable length of time awas'. 
hast scar, top olficirils said that they 
belic'cd it "mild be accom|)lislied in a 
'•ear or t"ii in U, S. laboratoiies. 

There also has heem expert discussion 
both in the U. S. and the So'iet Union 
about the probable configuration of a 
tbcrimiouclear dc'icc "liicli fuses deu- 
terinin to efficiently produce power. 
Such a machine wmild be 'er\ large, 
probiibl' a cylinder up to lOO ft. long 
and 20 ft. in diameter. Some estimates 
sav that two or three of these maeliiiies 
consuming cmK se-.i water could pro'idc 
New- York Cits with power. 
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In taking a major step toward this 
goal, the Navy group under Kolb and 
Dr. \\h R. Faust feel that their major 
uecumplishments arc: 

• Stable plasma lias been consistent!' 
produced in their experiments for 5 to 

10 millionths of a second. (Some pre- 
dictinns arc that this plasma confine- 
ment time will have to be increased to 
at least a thousandth of a second to 
ptodiict power,) This plasma is not 
oscillating, changing dimension, under 
the influence of electric fields, or af- 
fected by any other known form of in- 
stability "liiic it produces a shower of 
neutrons. 

• Confinement of the plasma .md pro- 
duction of neutrons continues in the 
Kolb dc'icc after the peak magnetic 
compression has passed. In the absence 
of any completely new phenomenon, 
the onlv explanation for this occurrence 
ill a shiblo plasma is the achic'emcnt of 

11 thermonuclear reaction. 

The present Nai y experiment is per- 
formed with a modification of the mag- 
netic mirror device first used hv R. F. 
Post of the Uni'crsity of California 
Radiation Liliotatory. The Post work, 
liowe'ct, has dealt with the problem of 
confining 'cry low dciisitv plasmas ap- 
proximately 1.000 times longer tlian the 
NRL expenments. Kolb’s use of flic 
magnetic mirror gcomctr\- lias been to 
confine a very dense plasma after first 
prclioitini it 'Cry rapidlv with a shock 

The Navy dc'iec is a glass C'linder 
nearly 12 in. long and about an 
inch in diameter, and it is surrounded 
by a licuvy coil "’hicli has much stronger 
fields on each end than it docs in the 


middle. 'I he tube is filled with \ctv 
pure deuterium gas since any sort of 
cont:iniination in the gas or its con- 
fainct will cause erratic action oixe the 
ionization of the ms begins. 

Tlie sequence of operation of the de- 
'iec begins with the ionization of the 
cloiitcriiim by an RF signal so that it 
will respond to the action of a magnetic 
field. 

'Mien an cxtiemely large current 
is discharged as rapidly as possible 
through the coil surrounding the ion- 
ized gas. 'llic strong magnetic field 
that this discharge creates drives the 
gas to the cento of the tube so rapid!'- 
a shock "a'c is produccd. 

Further Compression 

I'urtlicr compression is produced bv 
the strong fields on each end of the 
cylinder which have a '‘mirtof” effect 
and reflect the plasma particles hack 
into the middle of the cylinder as thev 
try to escape from the ends. 

Such preheating of ionized gas with 
clecfromagncticalK created shock wa'cs 
"-as first done in l'955 at NRL bv Kolb. 
A numiser of different methods (or pro- 
ducing the shock wme to rapidlv pre- 
heat plasma to a million degrees or so 
and tlien compress it to produce higher 
temperatures lia'c been tried, llic mag- 
netic mirror has pto'Cn the best com- 
pression arrangement and is used for the 
experiments which reach 20 million deg. 

The Na'-y equipment now- in u.'C 
will produce a peak current of about 
four million amperes by discharging a 
285.000 joule condenser bank to create 
the 20 million deg. plasma tempera- 
tures. Ilie new equipment, now 



LABORATORY EQUIPMENT for Navy controlled fusion studies is among tlic least expensive 
now in use. Magnetic fields squeeze plasma inside the black coil with magnetic iiiirrors oil 
each end. Giant capacitor bank which discharges in a few iiiicrmccouds to produce the 
requited fields fills a large room below this apparatus. 


planned at NRL, would hii'c a peak 
current of 60 million amp., a 20 million 
joule condenser bank and produce a 
peak plasma temperature of 50 mil- 
lion deg. 

The NRL scientists feel that, if their 
present results 'verc qiialitati'cly dupli- 
cated at such temperatures, there would 
be no doubt about the existence of a 
thermonuclear reaction. 

It also seems that the successful dis- 
charge of such large capacitv con- 
densers in 50 millionths of a secomi 
through a coil about 10 ft. long and 
sc'cn inches in diameter would qualifv 
the Na'-y physicists as electrical switch- 
ing specialists of the highest order. 

A number of scientists stud'ing con- 
trolled fusion expcrimentalh- ate known 
to be u’orking with shock preheating. 
One group is at the Los Alamos Labo- 
ratory of the Atomic Energy Commis- 
sion; two arc in Britain, and France, 
Germany and Ru.'sia ha'C at least one 

The strong competition between 
these groups and among all scientists 
"•orking on fusion de'ices has lieen 
steadily iiicre.ising. Kolb went to Upp- 
sala, S'vedcn, last w-cek to get his d-ata 
and theories prominently on the rec- 
ord by presenting a paper to the Fourth 
International Conference on Ionization 
Phenomena in Gases. 

West Germans Enter 
Sidewinder Program 

Paris-W'est Germany will be the 
dominant partner and a West German 
company prime contractor in a six- 
nation N.ATO program to build the 
U. S. Sidew inder air-to-air missile. 

Bodensee \\-’ctk. a subsidian of the 
Pcrkin-Elmer Corp.. is the prime con- 
tractor. A score of other companies in 
the six nations ate included, sudi as 
Phillips w-hich w-ili handle the Dutch 
part of the program. 

West Germany, which w-iil have to 
equip its new Lockliecd F-IO-IG inter- 
ceptors, "ill buv the largest number of 
missiles in the program. Other conn- 
tries imol'cd arc Denmark. Greece. 
The Netherlands, Norw.i'- and Turkc'. 

On a smaller scale than the fi'e-na- 
tioii 5500 million Hawk program (AW 
June 29. p. 2-4). the first joint produc- 
tion agreement formed since the U. S. 
jiromiscd technical and financial aid for 
Mich programs two yt-ars ago, the Side- 
winder '-enture might cvcntnallv run to 
SSO million. Initial amount in'olvcd is 
S25 million. 

Gemian defense ministr'- said Boden- 
see W'erk reeci'cd a total order for ap- 
proximately 8,000 Sidewinders at S3.0()0 
to S-1,000 each, making a total of S25- 
S30 million. Gernans hope to have 
production under w-ay in nine months 
to a vi-ar. 
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Space Technolofiy 


Discoverer Satellite Enters Orbit; 
Payload Reaches 537 mi. Apogee 


Vandcnbetg AP'B, Calif.— After fail- 
ing to recover the eajjMilc ejected from 
DiscovCTcr V satellite on .Aug. H, 
tIS-AI' launched Discoverer VI last 
Nt'eeincsdav in a second attempt to air- 
snatch the pavload before it struch 
the water or retrieve it bv binit soon 
after it dropped into the ocean. 

Discoverer VI entered orbit near the 
nominal lahies sought for it, with an 
apogee of ;?7 stat. mi., perigee of HS 
stat. mi. and a period of min. It 
was launched at 12. 2i p.m. Pacific 
D.rylight ’I'ime, and was acquired by 
the .Alaska .shition coming around on 
its first pass at lA^ p.m. Pacific Dav- 
light 'I'ime. .Authorities at US.AI'' Bal- 
listic Missile Division said evcrvthing 
■'looked normal." I’ot Discoverer V' 
the apogee was -fsO stat- mi., perigee 
was 130 stat. mi., .nid jjerind n-.is 93.1 

Pavload vvhich entered orbit weighed 


1.700 lb. and was np 1 00 lb. from 
earlier Di.scovcrcr orbit vchicle.s. On 
Discoverer V, the total re-entry vehicle 
weight was 19i lb., including retro- 
rockets and the ablaKvt structure vvhich 
protects the recovers capsule during 
reentry, both of which drop avv-ay at 
predetermined points in the re-entrv 
trajectory after their work has l>ten ac- 
complished. Recovery t-apsulc weighed 
loo lb., leaving 3? lb. for protection 
and retrorocket. 

l''or Discoverer \'I, re-entrv vehicle 
weighed 300 lb., while the weight of 
recovery capsule w-a.v not given, nor was 
weight of retrorocket and protective 
structure. If the weiglil of these eoin- 
jjonents stayed the same, recovery cap- 
sule weight would be 263 Ib. However, 
.inthoritics s-rid the classified jsayloatl 
ivvliich is over and above the biomedical 
specimen capsule and its life support 
system), definitely did not inelnelc a 



Periscope Designed for Mercury Capsule 

Drawing of 8-in. optical display of Metcniy inanncd capsule periscope siinvvv how 190-dcg. 
view- of earth would appear from a point 113 mi, above Raleigh. \ C. l-'lorida b left; 
Cape Cod right. .Alltludc knob (lower left) moves fonr indices on viewing screen which 
nicasme tire apparent diameter of the earth circle dis|)layed on it. Other indices are used 
to determine attitude and position. .At orbital altitude the periscope vvonUI view an 
arc-a of more tlian 1,70(1 lumt. mi. diameter. Power lens sw-ings over the screen to su^ierinipose 
a magnified 20-dcg. view on the display. Pcrkin-F.hncr Coqr. designed the system and 
is building it under contraet to McDonnell Aircraft Corp, 


living creature of anv kind- Al- 
fhongh the c\9Ct nictlnid of op- 
cr.itiug the separation of the re-entry 
vehicle from tile satellite vviis not dis- 
closed. it appeared to he a irtepiogr.mved 
event. In Discoverer II, the separ.ition 
w-.is to be by command, with nil ;iuto- 
uuitic timer backup, but the command 
malfunctioned and the capstile was 
ejected catlicr titan intended and lost. 

Tire re-entry vehicle on Discoveier 
Vi will eject on the satellite's 17th p;iss 
and the s,ime provisions will ap|>lv for 
its recovery as did for fliscovcrer V. 
namely the UHI'' radio beacon, high 
intensity light, and paraclintc dcplov- 
nicnt at approximatelv 50.000 ft. 

Bcaver-tail Fairchild C-ll9s of the 
6593rd Test Sqdn., based at liickani 
•AI'B. Hawaii, will attempt to air-snatch 
the recovery capsule between H.OOO 
ft. and 1,000 ft. altitude (.AW' Aug, 17. 
p. 57). Additionally. Navy sliips vvil! 
tie in the area. 

-According to the period of tire vitel- 
litc, the I7th pass would have occurred 
at almut 2:15 p.m. Pacific liaylighi 
Time last lliursday or 1:13 a.ni. 
Hawaiian Standard Time. However, 
the capsule would have been ejected at 
such a point fliat it would fall into tlie 
recovery atc-.i after re-entry, indicating 
it would be in tire recovery area within 
a range of J to H lir. of this time 

Turbofan 707-120B 
Wing to Be Modified 

Renton, Wash.— Boeing .Airplane Co. 
lust week amiouiiecd two new versions 
of its jet transports, essentially Pratt 

Wliitney turbofan engine versions of 
its st.nidard 707-120 medium-range air- 
|slane and the 720 sliort-nicdium range 
transport (AW [uly 13. p, 38). 

.Along with the engine ehaiiges, the 
"07-120 will have a new wing leading 
edge inboard of the inboard engine 
nacelles, and will have three additional 
segments of leading edge flap. 

Both airplanes will use the fT’D-l 
pciwerplants rated at 17.000 Ib. thrust, 
and carrv "B" model designations: i.e.. 

the 707-120 becomes 707-120R. 720 
will be 720B. 

Leading edge configur.itioii and flap 
which will be incorporated into the 
707-1 20B are already standard on the 
"20: thus the onlv major change on the 
720B is tlie povverjilaiit- 

.Americjn .Airlines ha.v ordered 25 
707-1205 and 25 720s, In the deliveries, 
tlie airline will get the last 1 5 of its 72Us 
in the B configuration, then will modify 
,iH its operational 707-I20s into the 
B models. 

United -Air Lines h:is oidcrcd 1 8 "20v 
but has not vet annonnccti vvlre-flre-r 
it will cliange to the B model, nor lias 
Act Lingus, which has ordered three 
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72Us. Neither has anv other line except 
American announced plans to retrofit 
fan engines on 707-1 20s or do tire com- 
plete modification to the B configura- 
tion. Boeing is working with Pratt & 
W'hitney on development of thrust re- 
verser and accessories. 

The first 720 now is nearing coinple- 
tioii at the Transport Division pkiiit 
licrc, will he rolled out in October and 
make its first fliglit in November. De- 
liveries vvil! start in 1960 on 720s, with 
B models also to be available next vear 
or early in 1961. 

One benefit from the wing and en- 
gine cliaiiges will be an increase in 
cruise Mach number at maximum con- 
hniious power of tlic engines from 0.S8 
to 0.90. 

News Digest 


Pratt & Wliitney J58 engine program 
was revived last week when Naw Bu- 
reau of AcrnnaiiHcs gave the companv 
an SH.2 million contract for further 
development work. Progniin was not 
funded in Fiscal 1959 and was dormant 
until last week. The 30.000-lb.-thrust 
engine is designed for Mach 3 flight, 
and Navy said it is intended for a verv 
high speed aircraft "under considera- 
tion but not under development.” 

Capt. Thomas D. George, pilot of a 
Bt.iiiiff Ainvavs fliglit wliich crashed on 
takeoff at Miami Internationa! Airport 
in March, 1958 (.AW Fch. 9, p. 1031, 
killing nine persons and sevcrelv 
injuring 10 others, has voluntarilv sur- 
rendered his airline transport pilot cer- 
tificate and lias agreed not to applv 
for another certificate in the future. 

Claude Graiiame-Wliitq. 79, first cer- 
tificated Btifish |)ilot, died last week in 
Nice, Ftanco. lie vvas the first Briton to 
win a pilot cerKficatc from the French 
Aero Club, and he later held pilot li- 
cense No. 6 from tlic Britisli Rora! 
Aero Club. W'itli the Rov-al Flying 
Corps ill W'otld W’ar I. he flew on the 
first bombing raid in British historv. 

Beil Aircraft Corp. will provide liv- 
drogen peroxide reaction controls for 
tlic Coiivair Centaur vehicle. Bell has 
a $380,000 initial contract from Coii- 
vait’s .Astronautics Division for the con- 
trol system. 

General Electric Dcfcn.ve Electronics 
Division has received an S8 million 
Navy contract to build guidance control 
units for the Sidewinder infrared mis- 
sile. Navy also awarded SI million con- 
tracts for Sidewinder fuzes to Baldwin 
Piano Co. and the Ordnance Division 
of Miiineapolis-IIonenvell Regulator 



Titan Hold-Down Clamps Malfunction 


First atteiiijit to achieve in-flight ignition of the second-stage engine of Air Force-Martin's 
Titan intcicontiucntal ballistic missile was aborted earlier this month by the premature and 
accidental release of the hold-down clamps. Designed to hold the missile on the pad for a 
six second period after first stage ignition to jiermtt a final systems check, the four ‘‘A-frame” 
arms that lock on to longerons along the Titan’s body fell back after only one second 
while the umbilical cord was still attached to the missile. Reason for the premature release 
was trot definitely known. As the ■|•ihln began to rise off the pad. presence of the umbilical 
cord anlonratically touched off a malfunction signal which, in tnm, triggered a safetv 
mechanism that cut off the first stage engine. 'I'hc missile, which had lifted approximately 
10 ft, into tlie air, then crashed back onto the pad and burned. 


Federal Aviation Agency has certif- 
icated iiiCTcascd takeoff and landing 
weights for tire Fairchild I''-27. Take- 
off weight has been increased 800 lb. 
to 36,500 15.; landing weight is in- 
creased 2,000 II). to 36.000 Ih. 

Texas Instruments, Inc. will build 
•AN APS-80 advanced airborne surface 
search radar systems for anti-submarine 
warfare under a $9,373,728 Navy Bu- 
reau of .Aeronautics contr.ict- 

Aerojet-Gencral Corp, and Acoustica 
Associates, Inc., will jointly explore me- 
thods of utilizing, manufacturing some 
controls for advanced spiicc vehicles. 


Bii Weapons Forms 

Washington— Rear Adm. Paul D. 
Stroop will head Navy's new Bureau of 
Naval Weapons which becomes ojxira- 
tioiial by fan. I at the latest. New 
bureau, which will be formed by merger 
of Biircans of Ordnance and Acronan- 
tics, will become the Naw's latest, su- 
pervising 350 naval bases and facilities 
and 210.000 people. Dcpntv of Stroop. 
now head of BuOrd, will be Rear Adm. 
AA'illiam A. Schoech. former de[>uty 
commander of BiiAcr. Bn.Acr’s present 
commander. Rear .Adm. R. F.. Dixon, 
will be given a sea command. 
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Commuter Ticket Trend Gains Impetus 


Ticketing system begun by three major airlines may 
be followed by other carriers to meet competition. 

By Glenn Garrison 

N'ew' York— Recent introduction of "coniimiter" type ticket plans by tlirec 
major airlines has started an industrs’ trend that many other carriers are 
likely to join whether or not they arc thoroughly sold on the idea. 

Ses'cral major airlines will .soon follow and if the plans work out successfully 
most of the industry can be expected to go along, if only to meet the 
competition. ■ - - 


Northwest Orient Airlines was Hit 
third airline to institute a simplified 
plan for its commercial customers. 
Capital Airlines and American Airlines 
liad introduced generally similar plans 
earlier this month on certain of their 
routes (AW Aug. 17, p. id). All three 
plans involve the sale of books of 10 
tickets, with the customer making his 
tesenation by telephone, filling in fliglit 
mforniatioii on his ticket, and ca.sing 
the ticket counter load at flight time. 

Ihe idc;i of airline commuter tickets 
has been around for some time, but as 
an Eastern .Air Lines official put it, 
".somebody escntually had to make up 
his mind to jump into it." Eastern 
definitely expects to go into commuter- 
type ticketing within the next few 
months, despite certain misgivings 
about the plan. 

But Eastern will tie such a move 
into a major ticketing iinprosenicnt 
progr.mi noss' under was'. This involves 
use of a iic-w ticket priiiter. a new IBM 
auditor's coupon which ss ill be attached 
to tickets to permit computer tesenue 
accoimting. and. the airline hopes, 
esaitually an automatic ticket reader 

ing proccs-s. 

I'irst markets where Eastern ptob- 
ablv will use the commuter plan arc 
Ntvi- 'York-A\’ashington and Ncss' York- 
Boston. Most airlines see the plan as 
suited primarilv to high densiti. rcla- 
tiseh short haul markets, but North- 
west’s commuter tickets will be good 
on all dome.stic runs and to -Alaska and 
Honolulu. Here is how some other air- 
lines 'lew the commuter ticketing idea; 

♦ Delta Air Lines is studying the idea 
hut hasn’t set decided to adopt it. The 
eicci.sion will depend partiv on lion' 
well the plan works out for other car- 

• National Airlines will watch the re- 
sults of other carriers’ experience for 
a while before going into the plan. It 
will appraise the demand and the ))rob- 
Inns that come up in oncration. Na- 


tional has been considering commuter 
service for some time, but did not pre- 
liously feel it was worthwhile in terms 
of demand for the service on National’s 
routes, llic airline has been in the 
comniuter-tspe New A’ork-Boston and 
New YorkAA’ashington markets for 
only about tno years and only rccenth' 
has reached a frequenev' lesci wliicfi 
it feels might justify this type of serv- 
ice. .Also under consideration is a plan 
to link Norfolk to the commutet ticket 

• Northeast Airlines may offer coin- 
nuiter tickets within the next month 
oier its New York-Boston, New York- 
AVashington and W'ashington-Boston 
routes- The airline luccntlv began sell- 
ing preprinted tickets over some of its 
routes as one move toward simplifica- 
tion. According to Nelson Fry. vice 
prcsidcnt-lnifBc and sales, tlic entire 
industry must cope with the ticketing 
problem as well as the reservations 
problem, which is closely tied in to 
ticketing. -An objcctirc, k'ry said, is to 
keep as mans- people as possible away 
from tlic jammed ticket counters. 

• Trans VVoild Airlines expects to go 
into commuter ticketing soon, although 
no final decision has been made. 
Routes under consideration are New 
York-Pittsburgh. Pittsburgh-Cliicago. 
Chicago-Kansas Cits. Kansas City-St. 
Louis. Los Angelcs-San l’'Tancisco, and 
Ncs\' A'ork-St. Louis. 

• United Air I.incs' sales department 
is taking anothet hard look at the eoni- 
imitcr idea, but no decision has been 
raaclicd. It seems clear, however, that 
United would be forced to offer a com- 
muter ticket plan if its major com- 
petitors did. 

• Western Ait Lines is natcliiiig the 
introduction of the commuter ticketing, 
but has no firm plans to go along. It 
will depend on how the competition 

■Ametic.in's plan went into effect 
.Ang. IS o'Ct its Boston-New A'ork- 
W'ashingtim route, and the original 


plan was to evaluate the results at the 
end of October and then consider ex- 
pansion of the plan. With what a 
spokesman called ’’the rash of com- 
petitive plans," howcscr. .Amctic.m is 
almost certain to expand the service 
after the evaluation. Other probable 
routes; New York-Chicago, AA'ashing- 
ton-Chicago, New York-Dctroit. 

-American foresees little difficulty 
with possible abuses of the plan by its 
users. .All official of anothet airline 
had suggested that the holder of a 
commuter’s book might report for a 
flight on which he fiad not made a 
reservation and surrendet a coupon 
(made out by himself) which neverthe- 
less indicated space on that flight. 

The ruse would be discoscred, of 
course, but this official didn’t like the 
idea of having to "slap a aistonier’s 
wrist.” Controlling tliis sort of abuse, 
in his view, would put the airline back 
where it started— i.e., require another 
check-in and eliminate the time-saving 
advantages of the plan. 


Aim 




travelers who 
line and can be trusted 
the sc 






Regarding variations on the in-flight 
ticketing sv^stem introduced in Jimc by 
Continental with its new Boeing TO'7- 
120 jet services. TAA'A is "very inter- 
ested’’ in the idea. TW'.A, along with 
other carriers, has bad representatives 

the system, wliich involves an additional 
"passenger .scnice agent” acw mcin- 
bcr. is working out (AW' M.iv IS. p. 

-And Fry of Northeast said bis air- 
line is "verv dcfinitclv” considering an 
in-flight ticketing plan. Noitheast's sys- 
tem will not he similar hut will incor- 
porate "all the good points” of Con- 


.American, on the other hand, has de- 
cided not to go into the svstem. Tlic 
airline feels that its own .system of han- 
dling passengers and ticfcetiii|. where 
possible, in its new depathire lounges 
is a prefctabic Solution- 
Continental, for its |xitt, has no plans 
along the commuter ticketing line. As 
far as its in-flight ticketing system goes. 
Continental points out that the plan 
might not work as vvx'll for larger car- 
riers as it rc|)orted1v is for Continental. 
From a cost standpoint. Continental 
has found that the extra crew member 
is just a little less expensive than extra 
agents behind ticket counters to ham 
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Convair Accelerates 880 Jet Transport Tests 


die the volume of jet passengers would 
have bex'n. 

The increase in ticket counter traf- 
fic to Continental is proportionately 
much greater than to a carrier with 
more volume to start with, and hence 
the number of extra counter agents 
must be proportionately greater. Out 
of Chicago and Los .Angeles, for ex- 
ample, Continental offered about 270 
seats a dav from each citv before jet 
scHccs began: by Sept. 5, this total 
will be about 800 srafs at cacli city. 

Continental said it had tcccivcd a 
number of complaints from travel 
agents about the new system, on the 
ground that passengers would bypass 
the agents and buv their tickets on the 
plane. But the airline said onlv 57f 
of its jet customers arc actually ticketed 
on the plane. The rest already hold 
tickets which are picked up by the in- 
flight agent or rewritten by him if 
they require changes. 

Tlie airline had expected at least a 
tew customers to dispute excess biiggagc 
charges, which are collected in flight bv 
the airborne agent. But there have 
been no complaints, according to Con- 
tinental. 

The carrier said it has sold mote than 
S5.000 worth of tickets on its jets to 
rcprc.sentativcs of other airlines making 
the flight to cheek out Continental's 

Recorder Checked 
For Crash Clues 

New York— Higlit tccordet recovered 
from the American Airlines Boeing 
707-120 that crashed during a training 
flight Aug. 15 with the loss of five 
crew members was being examined last 


week for possible clues to the c:iuse of 
the accident. The jet transport was 
approaciiing for a landing on Runwav 
21 at Ctuinman Field. Caiverton. Long 
Island. 

No emergenq' had been declared, and 
the flight had received landing clearana' 
shortly before going into tlie ground 
from an altitude estimated at 500 ft. 
or higher on the basis of eyewitness 
accounts. Investigators were still sifting 
evidence last week and exact niove- 
nients of the plane had not been de- 
termined. 

From the location of the crash site, 
the aircraft might have t>een turning 
from base leg to final approach. Tlic 
training program includes tvvo-cnginc- 
out approaches. 

The aircraft left New A’ork Inter- 
national .'Airport at l:-10 p- m. and went 
out over the Atlantic Ocean for about 
two hours of medium and high altitude 
training mancmers. It arrived at the 
Long Island field about 4:20 p. m.. 
made a no-flaps approach without 
landing, and went around for the ap- 
proach that was to prove fatal. Impact 
point was 2.2 mi. from the northeast 
end of the runwav and .07 mi. east of 
its centerline. 'The impact area vv-.is 
600-700 ft. in diameter. 

An explosion and fire followed the 
crash- Killed in the accident were 
Harry C. Job, 45, the pilot iastructor 
in charge; Fred AV. joberjahn, 50, and 
William R. Swain. 49. student pilots; 
Arthur Anderson. 40. the instructing 
engineer; and Edgar Freeman, 26, 
student engineer, 

feberjahn had 9 hr. 10 min, of .actual 
pilot time on the 707-120. as well as 
29 hr, 18 inin. of training obsener 
time and 25 hr. 5 min. of line observer 
time. Swain had 9 hr. 55 min. of actual 


pilot time. 14 hr. 52 min. of training 
observer time, and 25 hr. of line ob- 

Job had been an .American Airlines 
check pilot since 1955, lie had more 
than 200 hr. on the 707-120. The^t.vo 
captains being cheeked out were being 
qualified for their type rating, vvliicn 
usually comes after about 15 hr. of 
checking out. 

FlyingTiger Completes 
CL-44 Financing 

Washington— Flying Tiger Line last 
week .said it liad siiccessfully completed 
the financing of a fleet of 10 Canadair 
CL-44D-4 turboprop air freighters pur- 
chased last spring from Canadair (.AAA' 
May IS, p. 41). 

Proceeds from a |)tivatc sale of S5 
million of 5* *% convertible debentures 
due in 1974 were applied to down |)j\- 
nicnts on the new aircraft. Previouslv. 
the e.irricr liad called for redemption on 
Julv 1. 1959, an Issue of 51% deben- 
tures due in 1967. 

Balance of the purchase price total- 
ing S42 niillion-80%. of which is 
guaranteed by the Canadian govern- 
ment— is covered by equipment trust 
certificates, live new issue will he 
Series B bonds convertible into com- 
mon stock at SIS per share until 1969. 
Tlic issue will call for a common stock 
reservation of 277,700 shares. .As of 
July, 1.244.420 shares of common stock 
arc outstanding. 

Cenend Dynamics itself bought S2 
million of the debentua's. Two mutual 
fiinds-Axe-Moiighton Fund and Puri- 
tan Fund of Boston— bought S500.000 
each and three other funds took the 
remaining SI million. 
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BEGINNING NEXT MONTH... 

A NEW STANDARD OF JET TRAVEL 
UNITED AIR LINES DC-8 


Next month the great Douglas DC-8 Jet will 
make its first appearance in scheduled service 
fiying under the colors of United Air Lines. 

During the last few months informed trav- 
elers have been asking us why —when we could 
have been the first airline to offer jet service— 
we chose to do otherwise. 

It is a matter of record that we did have 
that choice. United was the first domestic air- 
line to study, evaluate and order jets. In 1955, 
after our decision to commit ourselves to a 
jet equipment program, we conducted an 
evaluation of the two jet airplanes then avail- 
able to order. 

Our conclusion was that both are exception- 
ally fine aircraft, but the DC-8 is better suited 
to our requirements for long-range operation; 
it is larger and roomier; and built from the 
ground up specifically for passenger service. 
This greater flexibility of design has permitted 
us to incorporate all the knowledge United Ait 
Lines has gained in 33 years of airline opera- 
tion, as well as to benefit from Douglas’ un- 
matched record of experience in designing and 
building passenger planes. 

In choosing the DC-8 we selected the air- 
plane having the later delivery date. But we 


believed that this was far outweighed by 
long-term benefits for the passenger in added 
roominess, seating luxury, quietness, comfort, 
convenience, and many other advances made 
possible by the DC-8. 

In one of the most thorough flight test pro- 
grams ever conducted in commercial aviation, 
which began during the Spring last year, the 
DC-8 has proved to be a worthy successor to a 
long line of dependable Douglas airplanes in- 
cluding the DC-3, DC-4, DC-6 and DC-7. 

Along with the development of the aircraft 
itself has gone a careful program of preparing 
United Air Lines for the Jet Age— in personnel 
training, in new methods and techniques for 
weather analysis and reporting, communica- 
tions, ground handling, in-fiight service, and 
ail other phases of our operations. 

The product of all this extra time and extra 
care will represent not only a jetliner that is 
the largest and the newest by four years, but 
in our judgment the finest aswell— a standard 
of jet travel that will not be equaled for years 

On your first flight, we know you will agree 
that the DC-8 was well worth waiting for. 


PRESIDENT 
UNITED AIR LINES 
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Trunklines Heading for Reeord Profits 


Wasliiiigtoii— noiiK-'tii. tninklincs, 
biicked by the most prosperous first 
liiilf-je.ir in their history, arc now aim- 
ing for all-time highs in profits for 
the year. 

Barring an unexpected resersa! of 
the spectacular rise in passenger traffic 
recorded every month so f.ir. chances 
arc strong that the industry in 1959 
will top the record SG5 million in net 
profits set in 1955. Thus far, even the 
steel strike, which began in mid-July, 
has failed to stem the upward trend 
in tr.iffic growth. 

Net earnings of the 12 trunklines for 
domestic operations during the six- 
months ending in June reached S29-5 
million. Net profits for the same period 
last vear totaled only S7-9 million. 

Uperating revenues also rose sharply 
to a new high during the six-month 
period, a direct result of 1959’s rc- 
inarkahlc recovery of traffic growth fol- 
lowing an IS-month period of business 
doldrums during which time traffic 
voUnne tcinaiiied stagnant. However, 
expenses continued to climb and to 
threaten the rate of return the carriers 
feel is necessary to back the 55 billion 
jet equipment program now in progress. 

Each of the 12 tnmk airlines showed 
an increase in both revenues and ex- 
penses during the period. Only Capital 
Airlines and Northeast Airlines reported 
net losses foe the period. 

American Leads Industry 

Americiin Airlines led the industry in 
earnings with a net profit after income 
taxes and special earnings of SS.8 mil- 
lion. United Air Lines, despite inroads 
from jet operations by competitors, \ras 
the second highest profit maker, with 
a net of S7 million for the six month 
period inclnding a gain of 5476.000 on 
aircraft sales. 

.\ccording to United President W. A. 

icvemics n-.is attributed to .1 “general 
upward trend in the industry." He 
noted that coach traffic had increased 
22% during the six-month period, 
wliile first-class pissengcr miles dropped 
5% from the 1958 level due to a 
"planned teduclion in our long-haul 
schedules sub|cct to jet competition.” 

Tran.s W'orld .Airlines reported a 
system-wide net profit of S3.9 million 
before taxes, as compared uilli a loss 
of S11.9 million for the six-month 
period in 1958. Tighter managanent 
control over expenses and Boeing 707 
operations were cited as the reasons 
behind the sharp reversal in the com- 
panv's financial results. 

Available scat miles for the industry 
hit an all-time high during the six 
months, although the montli-to-month 


increase during the period was not as 
marked as it had in years prior 
to 1958. Braniff .Airways, which re- 
ported an 11% rise in revenues, ad- 
justed schedules during the period to 
hold available seat miles .45% below 
the 1958 level. Net income for the 
period was 51.8 million, compared with 
5870,000 during the first six montlis 
of 1958. 

Capital's operating revcmics climbed 
10% in the first half of 1959 over the 
same period la.st vear. .Although the 
airline reported a first half toss of 
5624.000, an operating profit of 5550,- 
000 and a net profit of 5512,000 was 
reported in the second quarter of the 

AA'cstem Air Lines sliovved first lialf 
earnings of 51.8 million, while North- 
west reported a Sl-8 million net profit 
from both domestic and international 
eperations-a 260% increase over 1958 
earnings. 

Why the Increase 

Generally, most carriers attributed 
tlic increase in revenues and profits to 
the expanding traffic markets developed 
by the attraction of the jets and to the 
vvidc-scale promotional and advertising 
ejmpai|iis that have accompanied the 
introduction of turbine power. Several 
airlines, vvliich liave not yet taken de- 
livery on new equipment, reel they have 
benefited by tlie strong siiies efforts of 
the eartietb wliicli have started turbo- 
prop and turbojet service. 

In addition, tlic rapid monthly in- 
creases in coach revenue passenger miles 
during the first six months, compared 
to a steady fall in first-class revenue 


passenger miles, lend a number of ob- 
servers to believe the airlines are now 
successfully exp.iiiding the huge vaca- 
tion travel market. 

Eastcni Air Lines sirovved a com- 
parativelv small gain of 5% in total 
operating revenues. Failure to realize a 
larger increase was attributed "prin- 
cipally to the multiple competition 
imposed by the C.AB on Eastern." 
'I'he airline said that the revenue in- 
creases it did experience could be 
attributed to the two fate adjustments 
authorized bv the Civil Aeronautics 
Board. 

Eastern expects to enter turbojet 
competition early in 1960 with the first 
of its Douglas DC-8s. United and Delbi 
plan to inairaurate their DC-S service 
early this falH 
Delta Boost 

Delhi reported net earnings for its 
domestic operation of SI .6 million dur- 
ing the first six months of the ycar- 
On the basis of a fiscal year ending 
June 50. tlic cartiet reported system- 
wide net profits of 54 million for the 
vear. Operating revenues reached a new 
high at 5103 million-a 17% increase 
over the 588 million for the previous 
fiscal vear. Expenses were held to a 
10% incicase, 

C. E. W'oolman. Delta president, 
attributed tlic improvement in earnings 
to strikes experienced by competing air- 
lines, the effect of passenger fare in- 
creases and the general recoverv from 
the 1958 recession. 

National Airlines, which reported a 
sharp increase in passenger revenue 
miles so far this year (AA\' July 13, p. 
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Weather-proof silicone rubber seals last longer than organic rubber. ..rednce costs 





CHR silicone rubber seals on the orbcr hand provide 
excelleni resislance to the destructive aiiack of sunlight, 
lime, weather arid ozone. Though initially higher in cost, 




after long weather exposure, is most economical for many 
ground support equipment applications. 

The advantages of silicone rubber have long been rccog, 
nized by aircraft manufacturers and it is used extensively 
on .-ill commercial and military jet aircraft in the form of 
inflatable caaopy seals, fabric-covered aerodynamic seals, 
airframe and engine seals, firewall seals, door and window 
seals, gasket and coaled fabrics. 

CHR specializes in the compounding, fabricating and 
development of silicone rubber seals for jet aircraft and 
missiles. As skilled fabricators of .silicone rubber com- 
bined with fabrics, Teflon' or metals, we can help you 
solve your sealing problems. We invite your Inquiry. 



coHRiMiie AireraH Produeta! Airframe and engine seals, firewall seals and coated fabrics. 

CONNECTICUT HARD RUBBER COMPART 

CHR Sales Offices • Atlanta • Los Angeles • St. Louis • Seattle 
Main Plans • New Haven 9, Connecticut 


»6), eatiied a net profit of S1.6 million 
tinting the first six months of the year. 
Load factor remained well above that 
of its two direct competitors on tltc 
New Yorh-Florida route, due principally 
to tlic service operated with Boeing 
707s leased from P.in Amcrican- 

National’s operating rcvemies climbed 
from S30-7 million during the first six 
months of 1958 to S57-5 million in the 
same period this year. 

l’’or the industry, operating revenues 
during the six month period climbed 
to S859 million from S737 million in 
the same 1958 period. Operating ex- 
penses totaled $801 million this vear 
compared to 5715 million last year. 

In the international field, Pan Ameri- 
can reported net income after taxes of 
$652,000 for the first half of 1959 as 
comp.ircd with a loss of S1.6 million in 
the first six months of last year. Net 
income in the second quarter of the 
\e:it was S3.1 million, compared with 
$1.7 million in the 1958 period. 

Four Carriers Propose 
Military Airlift Boost 

Washington— Four U. S. airlines last 
week asked the Civil Aeronautics Board 
for permission to confer nith U.S, 
gosernment agencies on development 
of a plan to expand the comnretdal 
airlift of military cargo and passengers. 

Cini Aeronautics Board approval to 
discuss the plan with Defense Depart- 
ment and other federal agencies is 
needed to exempt the carriers from 
anti-trust laws wliich restrict them from 
acting in concert with one another. 
The four carriers involved are North- 
west Airlines. Pan American World 
Ainsays, Seaboard & 3\'cstcm Airlines 
and Trans World Airlines. 

Points the carriers want to discuss 
with the Defense Department arc; 

• Kxpansion of peacetime commercial 
airlift of milibarv- cargo and personnel 
as file most economical ine-.ms of dcvel- 
0 |)ing a lame fleet of modem aircraft 
«hicTi would be instantly available in 
emergency as well as in peacetime. 

• Establislimcnt of fixed rates for mili- 
larv air transportation services. 

• Guarantee that continuity of the air 
logistics pipeline will be maintained dur- 
ins emergencies. 

‘Ihe piograin is the latest effort on 
the parr ,af the airlines to win a larger 
share of military traffic moving over 
international routes. The plan is simi- 
lar to one proposed bv Seaboard & 
Western (AW July 20. p. 30), 

According to the caniers, the plan 
coiifonns to a Defense Department 
policy which calls for assurance of a 
service that "is always available and 
reliable, and rates which ate reasonable 
and predictable, in crises as well as in 
periods of normal traffic." 



COCKPIT 

VIEWPOINT 


Jet Training Flight Hazards 

The recent crash of an American Airlines Boeing 707-120 jet transport 
while on a training flight must surely raise once again certain questions 
regarding the adequacy of our pilot training programs- At the lime, tlie 707 
was practicing emergency landing procedures in the phase of the training 
program that includes landing with two engines out. Pilots on many airlines, 
as well as some people witliin CAB and l-'AA seriously question whether this 
particular game is worth the candle, 

llicre ate CAB statistics available on training accidents. One can 
learn, for example, that over the past 10 vear.s the airlines, on train- 
ing flights alone, have damaged or demolished about 45 aircraft and 
killed 27 crew members. Some of these accidents might have happened on 
ani' flight since there were collisions, engineering design faults in the air- 
planes and various other things. But on the whole, tlicse statistics tell us 
only that training is dangerous. And we already know this, 

Reduce the Risk 

Still we can hardly drop the matter. We must find out if it is possible 
to reduce the risk. Obviously the very nature of the beast i.s a handicap. 
Training implies lack of knowledge, which means mistakes which beget 
trouble. So the overnight, sure cure is hardly possible. It seems that we 
arc faced with an industry problem whicli will take soul searching and 
head scratcliing and much objective discussion to improve, Altliough I 
speak in airline terms, tliere is no section of aviation that is immune to the 
training disease. 

So here arc some random tlioughts. Do we know how mucli can be 
accomplished with simulators? TIic Air Force has made considerable use 
of such devices, but on the whole I do not believe that their findings have 
had mucli influence on the .airline indiistry-a condition wliicli means that we 
are wasting valuable information. Among airlines, both United and Pan 
American have made extensive use of training devices and elaborate schoob. 
Is their knowledge being put to good use? 

Qualified Teocher Need 

'Hie expenditure of money, time and effort docs not, of course, guarantee 
higir scholarship. Personally, 1 have the feeling that we continuallv over- 
look the need for good teachers. Indeed, 1 often think vve palm off ground 
sclioo! cliores on anybody who will take the job. Yet, qualified teachers 
slrould rank liigh on tire list of "musts” in a training program. 

Numerous training accidents, such as the recent American crasli, seem 
to occur during low-level, partial power exercises. Ate tlicsc necessarv? 
Must vve fool around the local aerodrome in 707s and Douglas DC-8s with 
tvyo engines out? Docs fliis really produce a safer pilot? On the whole, 
pilots seem to have little difficultv in coping with power f.iilure during 
actual operations. But in the peculiar climate of training, or on the check 
ride, tlie hazard becomes magnified, and trouble often results. 

Certainly. I would not make a pica for less training. Quite the opposite. 
It would appear tliat pilots should have the opportunitv to acquire even 
more flight time on liigK performance aircraft. And not just command pilots 
citlrcr because tlic days or one man operation arc gone. 

If I were the president of an airline, I believe I would be extremely 
choosey about who w.is in charge of mv training plans where S5 million 
aircraft were concerned. I woufd not settle for less tlvan my best opera- 
tional man, who would hire tlie best teachers and make use of all existing 
infonnation. And 1 would not pinch his budget- Above all, however, 1 
would keep asking. "Is there a licttcr way?" 
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Propulsion through the ages . . . 



ROIOL 

The world's most experienced inaiwfaciurers of lurho- 

propelkrs — orer 6.IX)0,000 hours of flying lime. 


Rolol Incorporated after-sales service throughout tlie United 
States provides immediate spare parts delivery, technical 
service on propeller operations and applications. 





SHORTLINES 


r British Overseas Airways Cotp. will 
begin New York-Tel Aviv, Istael, serv- 
ice via London and a continental Euro- 
pean point in November. Bristol Bri- 
tannia aircraft will be used, with de 
luxe and economy seating from New 
York to London and first and tourist 
class from London to Tel Aviv. 

> Continental Airlines flew an esti- 
mated 70,484,000 revenue passenger 
miles last month, a 77% increase over 
the 39,775,000 figure lo^ed in July, 
1958. Air mail, freight and express rose 
30% from 322,000 ton-miles in July, 
1958, to 417,000 ton-miles this year. 

► Emery Ait Freight Cotp. had $3,205,- 
033 in revenues during the second 

S arter of 1959, a 44% increase over 
e same period last year. Adjusted 
net income after taxes amounted to 
$109,753. First half revenues for the 
ait freight forwarder were $6,264,517 
this year, compared with $4,443,110 
during the first half of 1958, Net in- 
come for the 1959 period was $238,- 
928, or 33 cents per share. 

►Frederick B. Ayet & Associates, Inc., 
has purchased the interiors of five of 
the 10 Douglas DC-7B aircraft being 
converted from passenger to freight con- 
figurations by American Airlines. The 
interiors are in both first and tourist 
class configurations and will be mar- 
keted along with the Douglas DC-6A 
and DC-6B aircraft Ayer is currently 
selling and leasing. Customizing will be 
done bv AirResearch Aviation Service 
Co., division of the Garrett Cotp. 

► Boatd of Airport Commissioners, Los 
Angeles, has approved two contracts for 
improvement and development at Los 
Angeles International Airport. The 
first contract for $817,043 goes to Ma- 
trich Brothers, Colton, Calif, for re- 
construction of instrument Runway 
25L and includes overlaying 6,000 ft. 
of existing pavement with concrete. 
Second contract for $36,963 provides 
for extension of south taxiway K. 


► Pacific Northern Airlines carried 17,- 
245 passengers a total of 14,884,000 
revenue passenger miles during Julv, an 
over-all increase of 6% over July, 1958. 
The airline's air cargo rose 7% to 336,- 
935 ton-miles. 


► Port of New York Autliority has au- 
thorized an expenditure of $1,250,000 
for construction of a 3,350 ft. extension 
to the east end of Runwav 13R-31L 
wliich will make it 14,600 It. long. 


AIRLINE OBSERVER 

► Domestic trunkline traffic continued its spectacular climb itv July with the 
12 caniers reporting a strong 64.38% load factor. Although July’s revenue 
passenger miles totaling 2.58 billion dropped slightly from June’s 2.61 bil- 
lion, the July figure represented a 15% increase over the 2.25 billion rev- 
enue passenger miles flown during July, 1958, Available seat miles in July 
reached four billion to set a new record for the industry. Thus far this year, 
load factors have held above the 60% mark in every month except February 
when the figure dropped to 57-72%. (For earnings breakdown see p. 41.) 

► Heavy impact of turbojet operations on the investing public is indicated 
by the market activity of Pan American common stock following the return 
of a Boeing 707-120 transport to Idlewild last Monday shortly after taking off 
for Buenos Aires. Immediately after the incident was reported. Pan American 
shares gained in activity and closed the third most active on the New York 
Stock Exchange, Boeing closed fifth in volume standings for the day. Both 
stocks showed losses of one point. 

► Capital Airlines will make a decision on its re-equipment program within 
the near future. The carrier now is close to completing its refinancing plans 
to underwrite the program which will include Lockheed Electias and Convair 
880s. Active i'seussions between Capital and Hughes Tool Co. are still 
under way covering the possible purchase of a part of the fleet of 30 Convair 
880s Hughes has on order for T*WA. 

► Port of New York Authority takes a dim view of broadcasters’ propoKd 
efforts to steer crowds away from airports during emergencies ^ including 
admonitions in bullerins describing the incidents, Austin Tobin, Port 
Authority executive director, has said such instiuctions to radio audiences 
were "lilce telling the baby not to stuff peanuts up his nose.” National Assn, 
of Broadcasters recently met with Federal Aviation Agency and volunteered 
to press for such warnings as part of emergency bulletins (AW Aug. 3, p. 35). 

► Aeroflot, the Soviet state-owned airline, in another step toward converting 
its fleet to all-turbine power (AW Aug. 3, p. 40), has replaced twin-engine 
Il-14s with 80-passenget !l-18s on the route between Moscow and Frunze, 
central Asian capital of the Kirgiz Soviet Socialist Republic. ’The thrice- 
weekly 11-18 flights cover the 2,050mi. run nonstop in about five hours. 

► Pilots flying for aiilines involved in the recently-established Air Union (Air 
France, Alitalia, Sabena and Lufthansa) have formed a European Federation 
of Airline Pilots "to protect pilots' professional interests within the Air 
Union set-up.” Lufthansa pilote have not as yet officially joined the group, 
which is to be called Europilot. They have agreed, however, to cooperate 
with it. KLM pilots will attend EuropQot sessions as observers, 

► Napier has replaced all bearings on all Eland turboprop engines that have 
been subjected to truck transportation. Due to brinelling of bearings, Napier 
engineers have determined that road shock on truck shipments between 
New York and Washington was the direct cause of engine failures on 
Allegheny's Canadair 540 (AW July 27, p. 27). Plane has been in scheduled 
service with Allegeheny for the past four weeks without any indication of 
further bearing trouble. All engines ate now being airlifted directly from 
England to Washington. 

► Pan American’s Boeing 707-320 turbojet service from Los Angeles and San 
Francisco to Tokyo, schooled to begin Sept. 5, is sold out until mid-October. 

►Rolls-Royce has increased the thrust of its Conway turbofan engines from 
16,500 lb. to a minimum guaranteed thrust of 17,500 lb. 18 months ahead 
of schedule. The engine has been specified for the Douglas DC-8 aircraft 
purchased by Trans-Canada Air Lines and Boeing 707-420s ordered by Ait 
India, British Overseas Airways Cotp., Lufthansa and Vatig. 

►New emphasis on promotions to attract tourist and vacation markets is be- 
ginning to pay off. Sharp upswing in the sale of package vacations during tire 
first six months of the year is being reported by most major carriers. 
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FOCAL POINT of United’s o|icniting base is briefing room; irregularities can be spotted along entire system. 


United Center Gears for DC-8 Integration 


Denver— United Air Lines will lean 
lieasily upon its briefing room facility 
here as a key factor in the integration 
of its fleet of Douglas DC-8 turbojet 
transports into scheduled seirice next 

The briefing room, located at 
United’s operating ba.se, serves as a 
standing overseer of all oprerating and 
maintenance actirities of the airline. 
It IS a managerial command post where 
last-niiniitc operating facts and figures 
are gleaned from esery segment of the 
ssstein and then compiled into an up- 
to-date statistical record of the com- 
pany’s over-all performance. 

Running Account 

In this nay. a tunning account of the 
airline’s current operating status is coii- 
.slantly available from the briefing 
room’s wall charts and maps to psermit 


.md anticipatc-perfonnaiicq defici- 
encies. United President W'. A. Patter- 
son has on his desk early every morning 
.1 entrent summary of the briefing 
room's records sliowing traffic statistics, 

and proit for the preccifing midnight- 
lo-imdnight 2-f-ht. period. 

Focal point of the briefing room is 
an 8 X 10 ft. wall map ontTining the 
tompanv’s H, 000-mi. route sttiicturc. 
Coded lights on tlic map flash con- 
tinuously to indicate weather conditions 
and otlier operating factors at various 
lerminals- 

'Ibc map is flanked b\ panels of 
Incite approximatciv 8 X § ft. in size. 
Consplete summaries of operating per- 
formance for the previous 2-1-ht. period 
arc posted on the panels— a detailed 


record showing engine, aircraft, station 
and flight pcrfonnanccs, mileage flown 
and canceled, delavs, maintenance and 
overliaul statistics and traffic records. 
■|be room is enclosed with glass walls 
so that any person .assigned to the base 
may check iip-to-the-nunutc records 
throughout tire day without actually en- 
tering the room. 

Briefing sessions begin promptly at 
S;00 a. m. Monday through Friday and 
arc attended by managerial represen- 
tatives from all departments, including 
personnel, economic controls, finance 
and property, .\ctual records on the 
Incite ^nels are posted cvtitv 2-1 hr. 

Sessions ate conducted bv four spe- 
cialists who review operations for the 
past 2-t hr. and outline plans for the 
next 24-hr. period. Opening discussion 
is presented by a meteorologist wlio de- 
sCTibes weather forecasts for the next 
2-1 hr. and pinpoints weather condi- 
tions nhicli have influenced operations 
throughout the system and wliieh ma\' 
continue to affect flight niosemcnls in 
the period ahead. 

Flight Progress 

.\s a consequence, passenger service, 
ground services, passenger relations, 
ramp service and payload control arc not 
excluded from the detailed weather in- 
formation normallv confined to flight 
operations and allied departments. 
United places a high value nn the effect 
such information has in keeping pas- 
sengers informed on the anticipated 
)>rogtes.s of tiicir flights. 

A maintenance and overhaul spe- 
cialist follows the meteorologist. Snin- 
miicv of equipment covering aircraft 


scheduled for sonice and those out of 
service for routine and non-routine pur- 
poses is presented. Status of aircraft 
and engine overhaul work at United’s 
maintenance base in San I'rancisco also 
is included in tliis review. 

'Oefieiency Patterns' 

United officials here ate comineod 
that the ciiginceiing phase of the brief- 
ing will be of major importance in 
establishing "deficiency patterns" in 
the shakedown stages of tise DC-8. .\t 
isrcscnt. tiic procedure enables engi- 
neers to put tlicir fingers on tlie exact 
cause of a decline in operating efficiency 
by studying problem patterns as tlicv 
develop. 

For example, briefing records dis- 
closed tliat in May tlic Curtiss-WTiglit 
R’ssO engines for tlic DC-7 experi- 
enced ll-(i removals per 10.000 en- 
gine hr. flown— highest since December 
-while the Pratt & M’bilncv R’SOf) en- 
gines on the Coiivair and bC-fi trans- 
ports maintained a relatively normal 
record of 2.(i removals per 10.000 en- 
gine hours flown. The upward trend 
wus immediafciv' checked following a 
further aiiaivsis and study of the R’ssO 
engine performance record. 

In another case, a ra.sh of engine 
generator malfunctions vvliich was 
causing a sliglit dip in on-time flight 
performance was brought to liglit by 
the records. Statistics revealed a prob- 
lem pattern that spotlighted defeient 
vvaslicrs as flic source of the generator 
breakdowns. A new type of washer was 
introduced to eliminate this particuLir 
problem. 

Traffic briefings are third in line dur- 
ing the morning sessions, vvliich last 
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about 3 V min. The traffic specialist cini- 
centrates on customer service problems 
and proposes solutions adaptable to eco- 
noinic, traffic and operational consider- 
ations. Since customer service problems 
generally arise from operational prob- 
lems, a close coordination between the 
various major departments— once rare in 
the airline industry- evolves as tlie is- 
sues at stake arc ironed out- 

Traffic summaries include current 
load factors, number of passengers car- 
ried, number of flight schedules com- 
pleted— close to at the present 

time— originating iind cn route flight 
performance factors. 

Equipment Availability 

A flight operation specialist takes over 
following the traffic briefing to outline 
availability of equipment for regular 
service plus charter or extra section re- 
quirements. Operating plans for the 
next 24 hr, are presented in detail. 

The session closes with a summarv of 
the main items discussed, which arc 
flashed on a screen by an overhead pro- 

Briefing room records not onlv serve 
the airline as a minutc-bv-minute tabu- 
lation of daily and morithlv activities 
but also act as a ready source of in- 
formation in economic research and 
analysis, traffic studies and source ma- 
teria! for testimony before Civil .Aero- 
nautics Board hiirings. Eacli dailv 
record is pcrmanentlv filed on inicrb- 

film. 

Data also arc used by the sales de- 
partment in directing sales campaigns 
and adveitising programs to strengthen 
weak traffic areas. Merchandising pro- 
grams arc dev eloped according to traffic 
flows disclosed by the records. New 
schedules are revis^ whenever the brief- 
ing room records indicate a softness in 
any area or route segment. 

Briefing room information is avail- 
able to all managers and .supen isorv per- 
sonnel and plavs the role of monitor in 
guiding futurc'moves toward mainram- 
ing top efficiency and effectiveness of 
llic airline’s pcrfonnance. 
Communications Flow 

Despite tlie fact that more tlian 100.- 
000 figures ate extracted from rouglilv 
3,500 teletype messages received dailv 
from United stations, the airline has 
m.idc very few changes in communica- 
tions tequirements in developing the 
program, F'leld documents c.xtensivclv 
employed, and most teletvjjc messages 
used are copies of messages essential to 
flight dispatch, weather, load plaiiniiig, 
reservations, station coordination and 

In effect, basic information stems 
from the passengers and how tlicv ate 
treated. A perfect trip-no delays, no 
incidents-is filed statisticallv anil rou- 
tinely without embellishment and 


draws little attention from tliose scan- 
ning the briefing room charts. 

It is the irregular fliglit that com- 
mands the major attentjon of manage- 
ment and calls for more than a simple 
rundown of figures. Statements detail- 
ing the cause of the irrcgularitv and the 
corrective action, either taken or pro- 
posed. must accompanv the reporf. 
Sriefing Room 

The briefing room is a cle-ating house 
of information for the airline. Data 
fed to if through the various operating, 
traffic and sales departments is returned 
to tliosc departments as a compiled 
history of each day's operation. This 
history, United officials feel, will pro- 
vide them with the constant clieck on 
jet operations that will permit a smootli 
introduction of DC-8 tiiglits into the 
present sclicdulcd pattern. 

FAA Lists Federal 
1960 Airport Funds 

M’asliington-I’ cdcral Av iation Agency 
has set a Sept. I deadline for the filing 
of requests for airport construction aid 
funds totaling S126 million for Fiscal 
1960 and 1961. 

FAA also has t-autioned state and 
territorial applicants that requests will 
be “carefully screened” in line with the 
agency’s policy of stressing federal aid 
projects needed for inacastd air safetv. 

Such items as acquisition costs of 
land for auto parking areas will not be 
eligible for federal funds, according to 
FAA Administralor Elwood Quesada, 
and airport construction projects will 
be limited to buitelii^s considered es- 
sential to safety. These include air- 


port traffic control towers and facilities 
needed for weather reporting, communi- 
cations. fire fighting and crash equip- 
ment. plus a limited amount of public 
use space in tenninal buildings- 

F.^ says its allocation of aid funds 
available has been divided equallv for 
the two fiscal years with 563 million 
ciigiblc for projects each vear. 

Here’s how Fiscal 1960 federal aid 
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PEACE TAKES A 
WATCHING! 


LOT 



GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


That’s why the U.S. Navy will send eyes aloft to scan 
the seas and skies beyond our shores. The eyes, with 
this special kind of vision, are early warning aircraft. 
Many will be WF-2 "Tracers”, produced for the Navy 
by Grumman. 


WF-2’s “see” via a saucer-shaped radome that 
houses super-sensitive, long-range electronic detec- 
tion equipment. Operating from aircraft carriers far 
out at sea, "Tracers” patrol the extremities of our 
defense perimeter. And, detect the approach of air- 
craft or missiles that might invade the privacy of a 
nation's peace. 





Uw-flyin: "enemy" altctafi or missiles are unde- 
tected by ground radar because, es the diagram 
shows, the range of grourtd-ievei radar extends no 
further than the horison. 





Detection range is increased appredabiy when the 
radar detection equipment Is airborne directly over 
the ground installation. 



Bethpage • Long Island • New York 



PanAm to Convert 
10 DC-7CS for Cai fjo 

New York— Pen American World Air- 
«,ns will convert 10 of its 25 DongU 
DC-7C iiircnift to cargo coiifigaratioii 
mider a S2.8 million contract with 
l.ocklieed Aircraft Scnicc, Inc. lire 
lirograin will begin next month at Lock- 
heed's Ontario. Calif., base and the 
first converter plane is expected to gr' 
back to PanAm in Dccembet. The rest 
nill follow at the rate of about four 
,1 inoiitli. 

The cargo DC-TCs will cruise at 500 
inpb. and can catrv 16 tons of transat- 
lantic cargo, com|3ared with 250 inpli. 
and 1 1 tons for the four DC-fiA.s cut- 
rentlv operated by the airline. PanAm 
vns It has no plans for disposing of the 
OC-6AS. 

Pan -American plans to put its first 
cargo DC-7C.S onto the Atlantic, with 
tjie Pacific and then Latin .American 
Oivisions recehing the later aircraft. 
I5nt this s«|iiencc depends on Military 
-Alt Tran.sport Service contracts and 
cither traffic developments. 'Hie imcon- 


'Crted nC-7Cs prutxiblv will lx; used 
111 the .Atlantic for a fiine, although 
'Dine may be converted later. 

Idlewild Impresses 
Tu-114 Crewmen 

Crew incniIxTS of the Russian four- 
turboprop I'n-ll-l vvliieli visited New 
York (.AW Jiilv 6, i). 5fs) were impressed 
by the facilities at Idlewild Interna- 
tional -Airport. 

On returning to Moscow, Plane Com- 
mander A. P. A'akimov described Idle- 
wild as "a huge airdrome equipped with 
the last word in technolo|v .' He re- 
marked on how inanv ])lalu^ 'take off 
,ind land .sinniltaneonslv at .iny lime of 
the dav or night under verv limited 
weather minimums’' and also coni- 
meiited fasorablv on Idlewild's "scveii 
active rumv-av>, ail .it least 2,500 meters 
long, with an eighth under construc- 

A'akimov noted particularly that the 
"cnoimons tng " disp.itched at Idle- 
vvihi to bring the 'l'n-1 1 4 to its unload- 
ing position had all the isower necessary 
to tow the airliner. (Unit referred to 
bv Yakimov was a Pan .American W'orld 
.Airways tractor with a 25.000 lb. draw- 
bar pull, made bv Silent Hoist Cor]).l 

lie recalled that when the I'u-IH 
visited Paris sliortlv Ix'forc. each of 
three tugs sent lo tow the Rnvsiaii 
tninsport had in.suffieicnt power to do 
the job and that two tugs working to- 
gether finallv btonglit the Tii-IH to 
the ramp. 



707-320, 720 Forward Fuselage Sections Compared 

Forward fuselage section of the first United .\it Lines Boeing 720 turbojet transport is iii 
fotegroniid, between the forward fuselage sections of two 7U7-320 Intercontinental models. 
Tntnl length nf the short to medium range 720 is 136 ft. 2 in., as compared with 152 ft. 
II in. for the intercontinental range version. The first 720 will be rolled out of Biieingh 
Renton, Wash., plant in cath fall and will be delivered to United in April. I960. 



If your career needs 
care and feeding . . . 

DOUGIAS AIRCRAFT COMPANY 

MISSILES AND SPACE SYSTEMS 

has immediate openings 
in the following fields— 

Electrical and Eleotronlcsi 
Control System Analysis d Design 
Radar System Analysis and Design 
EfluiDment Installation 

Logic Design 
Power System Design 
Machatilcal Engineering - 
Analysis and Desi(n ol the following: 

Hydraulic Power Systems 
Air ConOllloning Systems 

ProDulsion Units and Systems 
Auxiliary Power Supplies 

Aeronautical Engineering; 
Aerodynamic Design 
Advanced Aerodynamic Study 
Aerodynamic Healing 
Structural Analysis 
Strength Testing 
Dynamic Analysis of Flutter 
and Vibration 
Aeroelaslicity 

Design of Conyplex Structure 
Trajectory Analysis 
Space Mechanics 



Physics and Mathematics: 

Experimental Thermodynamics 
General Advanced Analysis in 
all fields 

Computer Application Analysis 
Computer Programming and 

Mathematical Analysis 


For full information 
write to; 

Mr. C. C. LaVene 
Box E20-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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The care and feeding of a 


system 



It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company’s practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete lob allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles 
space systems and their supporting equipment. Some immediate opening: 
are described on the facing page. Please read it carefully. 

Alfred J. Carah, Chief Design Engineer, discusses the ground Installation 
requirements for a series of THOR-boosted space nAIIAI AC 
probes with Donald W. Douglas, Jr., President of vUUwLAO 


MISSILE SYSTEMS* SPACE SYSTEMS ■ MIUTAflY AIRCRAFT ■ JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUN13.HANDLING EQUIPMENT 



AERIAL PHOTO taken fioin over the Atlantic Ocean shons four USAF-Martin Titan intercontinental ballistic missile launching pads 
(foiegcoiiod), one USAF-Coiivair Atlas pad (far left), industrial area (center background) on Banana River side of Cape Canaveral 
Missile Test annex at Air Force Missile lest Center. Fla. I'wo jrads for 1.5'nuilion lb, thrust Saturn s|>acc vehicle arc now being built 
at extreme right foreground, bevund I'itan pads. 


Atlantic Missile Raiifce — Part I 

Space Spurs Missile Center’s Growth 


By Evert Clark 

Cape Canaveral, I'la,— Nine yrats 
; ftcr a rocket engine first split the quiet 
of this palnictto-covorcd suneispit, the 
.\ir I'orcc Missile Test Center is pre- 
pririiig for spice systems that will put 
|)etnianciit stations into orbit around 
the earth and send men to establish 
bases on the moon. 

Launching puls to handle thrusts of 
more than a million pounds alreadv are 
under construction, dwarfing the efforts 
tliat began here when a German ^'-2 
earning an Arniv W.AC Corporal first 
roared seaward on July 24, 1950, 

.At least 10 more launcliiiig com- 
plexes handling a range of tlirusts from 
onc-to-10 million lb. can be located in 
the 1 5,000 acre Cape Canaveral launch- 
ing area as it now stands. 

Militarv and civilian space systems 
that tell into the category of science 
fiction two years ago now dominate 
future planning for the center and pro- 
foundly affect its current operations as 
well. 

For 19 months, satellites have been 
launched into orbit around the earth; 
space probes have been fired toward the 
moon and around the sun. and the 


schedule is growing increasingly heavy. 

Three years ago tliis montli, tlie Cape 
boasted onlv one of the ballistic mis- 
siles that have made this new era of 
Sight possible— the Armv's Redstone- 
and four ,\ir I'orcc actrulvnamic mis- 
vilc.s, tlic Matador, Snark, Boniarc and 
N'avalio. Matador and Snark were jet 
powered and rocket boosted: Bomatc 
used rockets for boosters and ramjets for 
.Mistained flight; Navalio. powered bv- 
turlvojets in the test versions and later 
by ramjets, was boosted by the same 
rocket engines that now power the Thor 
,ind Jupiter intermediate range and 
•Atlas intercontinentiil nmge mis.siles, as 
well as five tvpcs of missile-boosted 
space vehicles. 

New Complexes 

Now six ballistic missiles are being 
(lown-.Anny's Redstone and Jupiter, 
USAF's 'I'hor, Atlas and Titan, and 
Navy's Polaris— and complexes arc be- 
ing built for the Army Pershing and 
US.AF Minuteman. Tlie first four of 
the six missiles currently flying have 
been used for space systems and Titan, 
Polaris and Minuteman aa- expected to 
be used in the future. 

In 1956, 11 contractors employed 


1,600 engineers and technicians here. 
The range opcrator.s. Pan American 
.\irwav.s and Radio Corp, of America, 
uiiploved onlv 4,000. S'ow some 50 
missile contractors employ 4.742 and 
the range operators eni|)lov 7,970. 'Total 
population of the center, iiiclnding its 
militarv complement, was 18,417 last 
May 51. 

The greatest upsurge came during 
1956 in preparation for the first laiincli- 
ings of intermediate ;iiid interconti- 
nental range missiles. In tliat year, 
the center's population increased by 
40%. It since has increased another 
55% over the IRBM-ICBM buildup 
period and is expected to grow by an- 
other 20% or more in the neevt few 
v wrs before it levels off at an estimated 
21,000 to 22,000. 

Brevard County, the 18-mi. wide, 
72-mi. long Atlantic coastal strip in 
vvliicli the center is located, has liad 
even more spectacular growth, and it 
has seen missiles surpass citrus fruit 
and livestock to become the principal 
industrv. producing approximately half 
of the county's pCTSoiral income. 

In 1940. Brev ard had a population of 
16,142. Bv 1950, when the center's 
average population stood at only 876, 
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SPACE TECHNOLOGY 


Brevard's population vv-.is 25,655. Its 
population now is estimated at 1 1 4.S00. 
and studies done by and for the Air 
T'orcc indicate it vvill reach 162,500 bv 
tlie end of 1965. 

The center's impact on tlie siir- 
toimding art-.i can be measured in manv 
vv'.iys. but one of the litsf is in personal 
mcomc. Brevard in 1950 liad a total 
personal income of S24.086.000. Bv 
1957, tlie figure bad readied an c.vti- 
iiiated S160, 000.000. liven with the 
great influx of population, per capita 
income rose from S1.41S in 1950 to 
SI.9I5 in 1956. an inctease of 98"^ as 
compiircd with a 5056 boost for the 
state in the same period. 

One basic engineering f.ict lias ae- 
countecl for the center's ainaaing 
growth— complex missile and space svs- 
tons must be extcnsivelv tested and 
proved liefore tliey am 'be used ind 
tlie center is the large's! anti most 


heavily instrumented rocket proving 
ground in the Western world. 

It consists of the mis-silc assemblv 
.iiul launching areas on the triangular- 
sliai>cd cape; Patrick .Air I'orce Base, 
IS mi, south, which serves as tlie 
center's administrative ami techniail 
support areii; and a 5,00(J-mi.-phis net- 
work of island tracking shiticms and 
ocean range vessels making ii|> the 
. Atlantic .Missile Range. These facilities 
and a few small tracking stalion.v sait- 
tercel along the I'iorida coast rejiresent 
an inveshnent valued at 8-178,548.000 
as of last Mar. 51. 

Island Range 

'The chain of island range stations 
stretching southeastward almost to 
Africa are a fortunate accident of geog- 
raphv from the standpoint of Bight 
nionitoting ami control. Keen more fiit- 
timate from the spaaflight point of 


view is the fact tliat they stretch in an 
easterlv direttion. Space vehicles requir- 
ing many thousands of feet per second 
of velocitv to raicb their goals gain a 
natural advantage from the speed of 
the earth's rotation, ju.vt as tlicy gain a 
trajectory advantage from the center's 
proximity to tlie equator. 

-Altliough Hie center is not suitably 
located for launching vehicles into polar 
orbits or firing preci.sclv from the 
equator, almost even- svstem that will 
be used is expected to go through its 
proving days at Cape Canaveral. 

T'hc closest thing to being a potential 
limiting factor on increased u.sc of the 
range right now is development of new 
instriimentatioii. 'Thi.s i.s based on the 
evet-reenrring research and development 
problem that the tool.s used to test a 
very advanced weapon must be more 
accurate than the weapon itself. 

Maj. Cen. Donald X. A'ates. who 
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...AND BRISTOL SIDDELEY SUPPLY THE POWER 


One of ilie largest mamilat tuvei's of motive power units in the world, Bristol Siddelcy 
Engines Limited produce the Proteus. 

•A turboprop in the 4.0(10 hp class, the Protetis powers the Britannia airliner, in 
service with R.\F Transport ('oinmand and ten airlines all over the world. The Proteus 
is perhaps the most dependable engine in the air today. It reached an overhaul period 
of 2.000 hours in under two years— a rate ol increase never before achieved by any other 
engine, piston or gas turbine. Proteus derivatives have been designed lor use as turbo- 
generator powerplants and as marine turbines. 


f ZT 
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BRISTOL SIDDELEY ENGINES LIMITED 


Cape Canaveral Growth Potential 



liiis comiiiaiidecl the center since 1954 
and tlirough its period of great expan- 
sion, warned recently that ‘'supporting 
facilities such as arc provided by our 
range and its instrumentation are too 
often taken for granted.” with the re- 
sult that ‘‘for the past five years wc 
have been driven into a frantic race 
with missile performance in our [oh to 


provide instrumentation of commen- 
surate performance. . - - 1 see a prob- 
lem forming which becomes acute upon 
close comparison of our future measure- 
ment requirements versus the st.atc of 
the art in data acquisition,” Yates said. 
“For example, in electronic tracking, 
we are being asked to improse our ac- 
curacy not by a factor of two or three 


but by one order of magnitude to ac- 
commodate a second generation missile 
soon to be tested. 

‘‘F.xplorations in space will bring 
about their own familv of requirements 
which, a few years ficncc, will prob- 
ably relegate today’s space tracking 
equipmeiir to the class of primitive first 
attempts.” 


The backlog from war-time der clop- 
ments was exhausted in meeting the 
requirements of the iCBM program. 
Yates said, and “we were oftentimes 
forced to use an assortment of instru- 
mentation systems obtained from sur- 
ious sources to meet a single require- 

“In some cases, compromises in mis- 


sile test requirements were made due 
to the exorbitant costs incurred by the 
use of these assarted, expensive svstems, 
"\\'c are now at the bottom of the 
band, so to speak, in instrumentation 
development. \\’e would like to initiate 
a major development on a new tracking 
system during this fiscal year (1959); 
however, funding limitations have dic- 


tated that this must be deferred. 

‘‘W'e must get this equipment devel- 
oped and installed on the range if we 
are to meet presently known require- 
ments. It is not difficult to foresee 
astronautic systems of the future with 
more demanding requirements than can 
be met even with this new equipment." 

Yates said the job cannot be done 


56 


AVIATION 


Avgust 24. 1959 


AVIATION WEEK, Aug 




MELTING 

POINT: 

6170F. 


Tungsten-lined lightweight nozzles for solid pro- 
pellant engines axe now being fabricated by 
General Electric. With a lining melting point of 
6170°F, these are among the highest temperature 
lightweight fixed and flexible nozzles in use in the 
mi^ile industry, enduring high rocket propellant 
temperatures and pressures with no measurable 

These nozzles are produced by an arc-spraying 
process pioneered by General Electric. Tungsten 
is vaporized in an arc and deposited on a mandrel. 
For some applications, the liner is molded in light- 
weight plastic, and the mandrel leached out. 

Arc-sprayed nozzles have been hot-fired with 
the new high temperature propellants at several 
locations. 

G.E.’s capabilities in metallurgy and manu- 
facturing are combined witli equally advanced 
capabilities in engineering, research and develop- 
ment. Integrated advanced rocket engine ca- 
pabilities at General Electric can meet your needs 
for high performance solid propellant engine 
cases, nozzles and liquid engine components using 
cryogenic and storeable propellants. 


^vg/ess Is Our Most Imperfant Product 

GENERAL® ELECTRIC 



New Series of Small, Light 
Radio laterfereace Filters 


without "J complete -.ihout fiice" fnmi 
the "level of fmidiug fot instrumeiitj- 
lion detelopmeiit during the |xist so- 

•■'i'he funds expended on the .Atlantic 
NIissile Range for desclopiiicnt of all 

of iipptoximatelv the cost of the pto- 
eiuetioii missiles tliem.schcs." Yates 

"It is not uniisiuil for the range to 
Ik- asked to evaluate a new guiiincc 
svsteni that mas have cost SlOlT million 
or more rrith an instrumentation svs- 
tun that has cost a few per cent of 
tliat." 

In addition to the need for funds and 
the need fot maxitnnm accurate- and 
100'^ rcliahility. time also is an enemy. 
"Gencr.ilh." Yates said, "nc liave found 
that it takes as long, and sometimes 
longer, to dc\elo|) an iiistrnnicntation 
prototype as it does to dcTelop itess 
seliiele prototrpes. ^''hen the missile 
contractor Iras iris prototype cniiipkle. 
he is readv to test it. (In tire otlier 
Itand. tire- range HSiiaily svill reepnre 
some production units of the dc\elo])cd 



Muj. Gen. Donald Yates 

Maf. Ckn. Donald N. Yates lias com- 
luaiidcd the Air Force Missile lest Ceil. 
kT since Inly. through Us period 

of sigoiSeaiit giosKh into the AVest's 
btgest and most coinpics missile teslin? 
ran|c and space lauucliing facility. Cteii. 
Yates ssas bom in Bangor. Me., in 1909. 
was graduated from the U. S. Mililan 
Arademv in IQJI and from Califomia 
Insh'hitc of I'cehnnlngr in 1939. He 
learned to flv at Kellv Field, spent five 
montlis in Knssia in i9-)2 as a iiiembci 
of a niilihm mission and directed Ska. 
Icgic Air Forces Weather Semee in 
Fiitopc ill Woild A\ai II. He served as 
chief of the .All Weather Sers-icc Irmn 
!9-f5 to 1950 and as assistant deputv 
chief of staff for deiclopinenl and lalci 
as director of rescarcli and development 
at ItS.AF tieadquaitcis before taking over 
AF.MTC. He Is a fomicr piesideiit of 

0 member of the Institute'' of'.Acronauti. 
cal Sciences and the American Rocket 
Society. 


The new cylindrical-style radio 
interference filters recently an- 
nounced by Sprague Electric 
Company arc the smallest and 
lightest filters of their type avail- 
able for military and industrial 
electronic and electrical equip- 
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaiuri- 

This new series of standard 
filters, believed to be the largest 
in the industry, ranges in cur- 
rent rating from 5 milliamperes 
to 50 amperes to cover the great 
majority of application needs. 

The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads. 
This assures both the proper 
isolation between input and out- 
put terminals as well as a firm 
peripheral mounting with mini- 
mum impedance to ground. 

Listed in Sprague Engineer- 
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con- 
nected in series with the cir- 
cuits to be filtered. The excel- 


lent interference attenuation 
characteristics reflect the use of 
Thrupass^ capacitor sections. 

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in- 
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulk*head. The 
threaded neck mounting is de- 
signed to give a firm metallic 
contact with the mounting sur- 
face over a closed path encir- 
cling the filtered line and to 
eliminate unwanted contact re- 
sistance so that the theoretical 
effectiveness of these units is 
realized in practice. 

Typical insertion loss is de- 
termined by measurements 
made in conformance with Mil- 
itary Standard MlL-STD-220. 
Minimum curves for specific fil- 
ters are available upon request. 

For assistance in solving un- 
usual interference, rating, or 
space problems, contact Inter- 
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California; 224 Leo 
Street, Dayton 4, Ohio; or 327 
Marshall Street, North Adams, 
Massachusetts. 
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TRI-HEUCAL tcinnctiy antenna, n 
Center's large Teclinical Laborator 
operated by Radio Corp. ot Aiiicii 


instrumentation svstcni to meet the 
test rcqiiirciiicnts of tlie new \ehicle in 
addition to the protohpe. 

"Tlius the 'Ijottlcneck' ... is instru- 
mentation. I''nr example. sc\ctal major 
instrumentation systems ii.sed to support 
the txillistic missile operations ... re- 
quired an arcrage of about four sears 
for deTclopmeut. If you add to this the 
amount of time required for the budget 
cycle, plus the time required to check 
out and 'dc-bii|' the system .after it is 
installed, the aserage time from incep- 
tion of the need to an operational use 

can be as great as five to six vear.v." 

Yates suggested tbc following as some 
jjartial answers to tbe Ic-ad-time prob- 

• Cnntiiiual cogniaance by tbc instru- 
mentation developer of what missile 
people arc developing. I'his is difficult 
Ik-cjusc "systems contractors do not 
have a clear outline of test needs until 

qiiently. they ate reluctant to release 
the advance information vve need to 
proceed with our development plans." 

• Permit development of new instru- 
mentation to proceed "not on the basis 
of known missile requirements solelv 
to advance the .state of tbc art but 
against tbe trend of tecbnic;il texjuirc- 
incnts as forecast by top missile and 
astronautic people.” llie center’s parent 
-\ir Resfarch and Development Com- 
mand has a|)plied rescarcli programs 
with these goals, but instrumentation 
projects must compete "with mote 
glamorous cncl-item developments for 
their funds." 

Yates said a "vvcll-foimdcd. fle.xiblc 
instnnnciitation development plan, ade- 
quately funded and aggressively pur- 
sued.’’ vvmdd allow narrowing or even 
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WHEN GUIDANCE COUNTS 
Daystrom Pacific 



For every guidance system requiring a rugged, reliable, field- 
proven gyroscope, Daystrom Pacific has 120 answers. They 
are the 120 Daystrom gyro design variations, available for 
modification that may meet your exact needs. Industry-tried 
and industry-approved, Daystrom gyros have met customers' 
requirements, including the toughest environmental condi- 
tions, in more than 30,000 installations with consistent success. 

For more informolion, write for Data File AW-688T 




lYSTROM PACIFIC 

a division of DAYSTROM, INC. 

9320 LINCOLN BOULEVARD, LOS ANGELES 45, CALIFORNIA 


potentiometers / gyro instruments J airborne systems 


Population Growth— 
Brevard County 








closiiif tlic gap between need and exist- 
ing liatdware. lie added. Iiowescr. tlial 
this gap is "nosv widening day hy dav. 

"Certainly some breakthroughs are 
neccssars' in the state of tiic art if we arc 
tu satisfy the data aequisition needs for 
future vehicles.” 

Among the most recent instrumenta- 
tion additions is the iinpro'cd Azusa 
Mark II missile impact predictor (A\N' 
July 27. p. 81) witli a 1.000-ini. range 
that can be extended to lunar distances 
with the addition of narrow band and 
correlation circuits. ‘Ilil.s will Ire operat- 
ing early in 1960. 

Other advancements that the center 
and its range operators hope to obtain 
in the next hso to three years include; 


• Shift to higher telemctr 
Next vear the 216-24i i 
become 225-260, with th 
temaining available on a n 

frequencies 
c. band wil 
lower bant 
on-protccti'c 

Personnel Growth 



"*'Tai9 

« ^ ■ ■ 

14 456 

1961. 1961, T963, 1964 

JI-n,000 

to y. Oflh. military, 1,B49« 

ailipned Ip 

*n.y.n4Navy.anaa7,e„ 
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new 


high-performance 


motors from AIRBORNE 


M'430, 440 Series 
typify capabilities 
in meeting special 
design requirements 


These 400-cydc. 3-phasc, 115/200 v a-c motors 
were developed originally as components of 
Airborne largespecial actuators for aircrah/missile 
applications. Because of their useful performance 
characteristics, we now offer them separately — 
both as additions to our line of special motors 

particular class of application. 




M-430 Series, 3-in. frame M-440 Series, 4-in. frame 



Whatever your requirements in large special high-performance motors— 
a-c or d-c— il will pay you to check with Airborne. Most likely we can 
furnish a motor of minimum weight and bulk that will meet exactly your 
specifications. Write or phone any of our offices. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 
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Westinghouse equipment selected for Lowry Nos. 1 and 2 


Complete electrical distribution systems 
for USAF's first two Titan hardened 
missile complexes at Lowry AFB, Colorado, 
will be 100% Westinghouse. 

Whether above ground or below, soft or hardened, 
defense installations require a great variety of equip- 
ment which must operate without fail as individual 
units and as elements of interrelated systems. As a 


supplier to the government and to general, electrical 
and mechanical contractors, Westinghouse provides sys- 
tem-coordinated applications of standard or shock-proof 
apparatus which assure the most reliable and economi- 
cal installations, 

Take advantage of this Westinghouse experience, 
product range and application coordination- Contact 
your Westinghouse sales engineer, or write: Westing- 
house Electric Corporation, P. O. Box 868, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Westinghouse distribution system equipment includes: 
Circuit Breakers • Switchgear • Power Centers • 
Motor Control Centers • Panelboards • Reduced 
Voltage Starters • Transformers • Alarm Panels • 
Relays • Safety Switches • Pushbuttons 


Major Participants in Lowry Nos. 1 and 2 include; 




you CAM BE SURE,., IF iri 

Westinghouse 
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ikorsky S-60 
-giant new 
flying crane 


NEW CONCEPT: The S-60, prototype (or future Sikorsky (tying; 

cranes, now is demonstrating in flight exciting new 
ways to handle both military and commercial materials 
and construction bottlenecks. 

NEW POWER: Sikorsky flying cranes will utilize high-powered gas 
turbine engines, affording every advantage with its 
favorable power-weight ratio, 

GREATER CAPACITY: The prototype S-60 lifts 5 tons with ease, 
with its two 2100 h.p. Pratt & Whitney Aircraft R-2800 
piston engines. Turbine-powered models in design will 
carry from 10 to 40 tons of payload. 

ALL-PURPOSE DESIGN: Cargo lifting is simplified by design that 
straddles the load. Specialized pods will speed move- 
ment of personnel and of communications, maintenance, 
and medical equipment, and will answer many other 
particular needs. 

SIKORSKY AIRCRAFT, Stratford, Connecticut 




Patrick AFB. USAF Missile Test Ceoter hcadqu 


AIR FORCE MISSILE TEST CENTER 

PATRICK AIR FORCE BASE 
Air Research And Oevelopmerrl- Command 


basis. Some time prior to 1970, all 
telemctrv operations in the 216-260 me. 
band will shift to ultra high frequency 
Ixmds to relieve congestion in lower fre- 
quencies. Although some UHF com- 
ponents ate not yet fully developed, use 
of UHF frequencies are cxpcctra to re- 
sult in less flame attenuation of signals 
and less noise from the stars. This also 
should favor development and use of 
new types of modulation such as pulse 
cods modulation and utilization of 
higher subcarriers in the present 
FM/FM system. 

• New telemetry receiving system in 
the 2,200-2,100 me. band for Grand 
Bahuma Island and Antigua Island 
tracking stations, and pulse code modu- 
lation telemetry ground stations for 
Grand Bahama, Antigua. San Salvador 
and Ascension. The PCM svstera will 
offer the advantages of increased ac- 
curacy, liigh<hannel capiibilib' and re- 
transmission and conipatibilitk'. 

■ Infrared tracking systems for passise 
tracking of missiles when re-entn’ shock 
waves blank out radar beacons. Two sys- 
tems would be installed on Ascension 
and one on Antigua. Thev would be 
.slaved to radar tracking units and be 
capable of seif-tracking when radar was 
ineffective. Pickoffs on the infrared 
trackers would pcoside the angular data 


for repositioning the radar antenna. 

• Tamet acquisition and display sys- 
tems, handling real time data for the 
extended range, would be installed on 
Grand Bahama, San Salvador, Antigua 
and Ascension. This system is consid- 
ered essential not only for present re- 
quirements but also would meet re- 
quirements for missile and space systems 
o\er the next lO-l 5-xear period without 
requiring major modification. 

• Mobile electromagnetic radiation 
monitoring stations to support special 
programs and spaceflight proems. 
Eighteen units would be used, three at 
Grand Bahama, three at Ascension and 
one each at San Salvador and Antigua. 
Grand Bahama Station 

Grand Bahama, the first island sta- 
tion in the chain, is some 150 mi. from 
the Cape. It was first used on June 20. 
1951. lo monitor a Matador flight, and 
a Matador first landed there nine davs 
later. Since it is one of three or four 
primary stations, a list of its services and 
equipment illustrate the function of the 
downrange bases: 

• Data acquisition for midcourse and 
terminal trajectory telemetn', using 
eight telemetry links. 

• Midcoursc and terminal radar cover- 
age for technical and range safety pur- 


poses using two tracking radars. 

• Electronic and position data acquisi- 
tion in support of luilistic missile tests, 
using DOVAP and EXTRADOP sys- 

• Air surveillance radar for range clear 
ance, using AN/FPS-8. 

• Radio destruct control (two fixed 
AN''FRVV-2 transmitters) and high 
power destruct control (10 kw. dual, 
RF, power amplifiers) for range safety 
and control. 

• XN-2 (AN/FPS-16) radar cos'orage. 

• Optical hacking coverage of ballistic 
missiles (three BC-4 ballistic camera 
facilities). 

• Frequency analysis and control for 
range safety and control. 

• Ionospheric sounding for measure- 
ments of the ionosphere. 

• Surface and upper air weather data. 

• Single point control for range safety 
and control. 

In the future. Grand Bahama also 
will proside additional impiwed inter- 
ference control, Mioolock tracldng of 
missiles and theodolite tracking of satel- 
lites. 

(This As the first of two articles de- 
fa/Jing the technological advances and 
needs of the Air Force Missile Test 
Center, its past growth and future po- 
tential, ) 
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All these jet aircraft use General 



REASON: operational savings 
through more efficient cruise control 
and lower fuel reserve requirements. 


Electric fuel flowmeter systems 



For the full story on mass fuel flowmeter systems, write for bulletin 
GEA-6828, General Electric Company, Aircraft Instrument 
Product Section, 40 Federal Street, West Lynn, Massachusetts. 
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C-133A Overcoming Operating Problems 



By Robert I. Stanfield 

Dover AFB, Del.— Militarv Air Trani- 
port Scr\ice’s Doriglas C-l'53A Cargo- 
master logistics canier is fast approach- 
ing a scheduled operating basis despite 
growing pains" tied to en route sup- 
port and spares, modifications, and 
problems with engine and propeUer 
components. The C-1?? has hauled as 
much as an 85,000-lb. payload to Eu- 
rope, and has carried a record 117,900 
lb. of cargo to an altitude of 10,000 ft. 


For a first-hand check on C-155 
operations and cn route performance, 
this .\s t.ciiON W'eek editor traveled to 
Eastern Transport Air Force's Doscr 
AFB. from which he fiesv to Europe 
and back as a crew member of the 
Cargomastcr. which u-.is first esaluated 
in this magazine last vear (AW Mav 
12, 1958. p. 70). 

71\c- airplane, which nornialh flies 
at a maxiinuni gross wciglit of 275,0(K) 
lb,, can carry up to 117,728 lb, of fuel 
and has a mavimum payload of II7.800 


lb. Its average overseas mission is to 
Carrs a 60,000-lb. payload. The C-lil.A 
is powered bv four Pratt fi: Whitnc' 
'n-f-P-7W or T34-P-7WA turbines oi 
6,500 eshp. each. 'Ilirec-bladcd propel 
lets, of 18-ft. diameter, arc full-fcather- 
ine Curtiss-\5'right clcetrie. 

I'hc C-153 can carry any missile at 
maximum fuel— with full ^nks it can 
haul some 39.000 ib. of cargo. Begin- 
ning with production aircraft No. 53, 
clamshell doors will add three feet of 
usable space, for handling of 1'itan 


PALLETS are pushed inaimallv iuto 0133A (left) bv backing a convevor-cquipped flatbed trailer to the horizontal ramp, l.ightwcight 
roller conves-ors are being installed in C*133A floor in background at right. Nylon straps form a cage which restrains palletized cargo. 
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without disassembly. (Titan, 84 ft. 
minus nose cone, is presently sliippcd 
in two parts, the aft section being 
loaded first.) .Atlas, which is now a 
light st|ucc/e and asvuilh carried sia 
one C-I35 and one C-124, .ilso will 
fit into the new models as a less ticklish 
operation than at present. 

Capible of handling 96V of the 
"implements of w-ar.” the turboprop 
Cargomastcr-and it alone-can carry 
intact a 20-ton crane, Ross straddle car- 
rier. 120 inin. gun on the M-I mount, 
Sikorsky II-34 helicopter and T-41 FI 
gun 76 Him- lank. 

'Ihe C-133 route slruetiire is practi- 
cally uiirc.strictcd with the exception of 
the Arctic (until next vc-.iri, due to this 
area's suppis-test statu.s (maintenance 
suppurtl. .-Aircraft from Ooscr hiue 
flown to the Middle East, .Africa and 
Europe. Oil the Pacific side, from 
Inivis .\FB, Calif.. Cargomasters 
normally fly to Honolulu, Wake Island, 
|.i]}un and Okinawa. Both bases initiate 
flights tlirouglioiit the United State', 
|)iirtiailiirl\ from missile mamifactiiring 

MATS has ict to adiieie it' opli- 
Ilium utilization rate for the C-133. 
'Ihirteen of the aircraft arc assigned to 
(he 59tli .Air Transport St|ciadroii of 
KASTAF’s Dover AFB, and 10 to the 
xdtli Air Transport Squadron of West- 
ern Transport Ait l■■nrcc•s (WE.S'I'.AI') 
Irnvis Al'B. 

Dover expects to hiue 16 aircraft as- 
signed hi January. 1960. Travis also 
expects to reach this figure at this date, 
with one-ii-moiith deliveries through 
December. Dover received il.s first 
Cargomastcr on .Aug. 28. 1957. Travis 
leccived its first airplane Oct. 15, 1938. 
and made its first flight in the Pacific 
iirca the following Jamiary. 

Dover's C-133 Operation 

Highlights of Dover AFB’s C-133 
operation, under the 1607tli Air Trans- 
|)ort AA’ing now commanded by Brig. 
Ccn. RoIktI J. Goewey. include the 
following; 

• Overseas airlift. On Aug. 10, 1958, 
.1 Cargomastcr out of I'Jovcr airlifted 
Ihe heaviest load overseas to date: 82,- 
300 lb- of cargo, via Hannon, Nevv- 
foundlaiid, to I.ajcs, Azores, to Chateau- 
roux, France. .A Dover-based C-13 5 
made the first flight over the Pacific 
m October. 1958. 

• Altitnde-pavload record. On Dec. 16. 
1958, a C-133 carried 117,900 Ib. to 
10,000 ft., breaking a world record set 
by the Soviet Tii-1 04 in 1937. .Airplane, 
oif the ground after a roll of 4.9oO ft., 
initially grossed 274,300 Ib. Weight on 
'andine was 261.300 Ih, Actual pav- 
iiiiid of 1 17.900 lb. w-as greata than air- 
craft operating weight of 116,900 Ib- 

• Doiiiestie airlift. AA'itli one refueling 
stop at Carswell .-AFB. Tex., a C-153 
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ATLAS ICBM upper section is loaded into a C-133. Die Convair inissile airfmme can be 
loaded as one unit into a C-133. but is usually carried in one C133 and one C-124. 
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ARMT TANK is unloaded from a C-I33.A, The Cargomoster is eapabic of handling 9698 
of all war materiel items. T'he turboprop transjiort has hauled as nuich as an 85,000-lb. 
jwyload to Europe, and has carried a record 117,900 Ib. of cargo to an altitude nf 10,1100 ft. 



CAS/=- M/STOR/BS 


/nstrument Ba// Bearings He/p 
A//ss//es A/ong A Br/grif Pari? Of Precision / 


CUSTOMER PROBLEM: 

Missile guidance system manufacturers require 
a dependable source for super precise instru- 
ment ball bearings. When used in spin axis and 
gimbal applications, for example, these baD 
bearinra nelp restrict vitally important drift, 
through extremely close tolerances and high 
precision uniformity. 

SOLUTION: 

New Departure research, development and 
production facilities were applied to solving 
the vital problem. Visual evidence of New 


Achiever and other guidance systems used in 
many of the most advanced missiles and space 
craft. In the case of Sperry’s gyrosyn guid- 
ance system, for example, New Departure 
instnunent ball bearings are credited with a 
remarkable 1200% gain in gyro accuracy. 
Proof enough that New Departure has the 
know-how and facilities to solve tomorrow’s 
Instrument/miniature ball bearing design prob- 
lems in missile and space exploration. 

What’s more, these New Departure facilities 
are available for your design development right 
now! Call or write Department G-8. 


Departure’s success is the bright path of pre- 
cision written across the skies by Sperry, 


SION OF G E N E R A L /M O T O R S , BRISTOL, CONN. 


un Oct. 2S, 1Q5S, carried lOi.515 lb. 
of e.irgo from Long Beacli. Calif., to 
OmcT Total flviiig time n-.is 9 

hr. 10 mill. 

• Support task. During the k^t three 
months of 195S C-lfT, from Dorer 
•M'B airlifted components iind siipport- 
ing elenieiits of a 1 lioi missile to burope 
(dl2-4s carried missile ilsdf). Ca^o- 
niastcrs carried niote cnmbetsuinc 
liquid OMvgcii tanks and missile slieltcrs. 
Tanks arc about 625 in. long, weigh 
about 55.000 lb. eaeli and can be 
loaded on a C-155 in t«o hours leaving 
about 575 in. length for other cargo. 

♦ Loading. General cargo can be loaded 
into the C-155 in 5.5 hr. and a pah 
Ictized load in 2 lir. Mat-bed loaciing 
is currcntlv utilized, in which cargo is 
placed on a three-fourths inch plvwood 
pallet (of 10.000-lb- capacitr) and 
loaded on flat-bed roller (low-bed -10 
ft. trailer which holds nine pallets and 
is tied down with nets). At Dorer 
>19,500 lb. has been loaded on C-155 
at one time. Two-stage Martin Titan 
has been loaded, rda winch, in a total 
of 59 min. (14 min. for second shige. 
25 min. for first stage). By comparison, 
the first Titan took 16 hr. to load. Sic 
men. using coinplcte roller convevor 
and net tiedown srsteins weighing ap- 
proximately 2.556 lb., can load and 
secure about 70.000 lb. of cargo in 45 


• Crew capability. M.-VTS crews are ex- 
ceptionally well tiaiiied, and the 59th 
-VIS. flying the C-155s at Dover, 
areraged on .Apr. 50 about 5.S56 total 
flying hours for 56 qualified and qualifr- 
ing pilots, including line and adniinis- 
tratire, flight examiners, aircraft com- 
mandeis. and first and second pilnis 
attached for training. .Areragt time for 
52 aircraft coiiiniandets assigned and 
attached was a high ",I75 hr, C-135 
second pilots arc all hand-picked C-124 
first pilots. Normal crew has .weraged 
10 members: three pilots, three .ssstems 
engineers, two naiigators, two load- 
masters. In addition to simulator and 
svstcms-proccdures schooling, pilots 
must run four flight checks per veat. 
two local and two line. 

Two hours per month are required 
111 aircraft or simulator and. for a threc- 
nioiillis period, eight instrument let- 
downs (hso in simulator) ;md ciglit 
night landings. 

T34 Turboprop 

The T54 turboprop also has its 
problem areas, ranging from "growing 
jiains" and dewclopincnhil troubles to 
"nuisance items.” .As one operations of- 
ficer mentioned to .Ast.snoN W’ki.k, 
“Too imicli is expected of this airplane, 
whicli can haul twice as imich as the 
C-124." Main trouble spots: 

• CUmb-cmise jxiwcr. .At maximum 


gross. M.A'IS would prefer to .start in- 
itial cruise at not less Ih.m 20.000 ft.. 
but is forced to start at an asetage of 
I 5.000 ft. and fly 2.000-ft. step-climb. 
Reason; insufficient power, abosc 10.- 
000 ft.. .It m.iximum gross weight- Tiiuil 
eiiiise altitude on iionsto|) flight 
averages 22.000-25.000 ft. Ilot-dm 
operation often finds the C-155 limited 
to initial climb altitude of 14.000 ft. 
He-avy fuel coiisiimptinii at low alti- 
tudes restricts long-range non.stop 
operations. .Along these lines. Tcdcral 
.Asiation .Agency traffic control comes 
in for some criticism for prolonged low- 
Icsel holding procedures, which arc fuel 
consuming. Tlic aircraft in ivhich .As'i.s- 
iiox Wekk flew from Dmcr was held 
after takexiff at 4.000 ft- for 12 min. 
W’itli ta.xi time, takeoff, holding, and 
climb to 15.000 ft.-total of 45 min.- 
fucl consumed w-as 11,500 lb. Con- 
sumption at 15.000 ft., I hr. 20 min. 
after takeoff, including gas turbine 
units, was 8.910 lb./hr. W hether initial 
cruise .dtitiidc will increase with iii- 
stallatiun of Pratt & W'hitncv T54-P- 
9W' (PI2C-6) engines of 7,500 tshp. 
in the "B” model is probltmaliejl, 
since aircraft gross weight is e.xpceted 
to increase from 275.000 lb. to 2S6.000 
lb. Tccliiig in some quarters is Ibat 
tlic airplane iievds an engine in tlic 
S,500-lb,0fl0 c.shp. bracket. 

• Engine m’erhaiil. 'T54 turbines now 


DAY-GLO® 

AVIATION SAFETY PAINT 


“SAVED 
MY LIFE” 



Peter Flagg !s president of the C. N. Flagg Company of 
Meriden, Cormecticut...lhe largest specialized pipe line con- 
tractors in the Eastern V.S- The company operates atwo-engirte, 
seven-passenger Aero Commander andemploysafull-time pilot. 


“We were flying along at 8,500 feet," says Mr. Flagg, 
“when I suddenly noticed a jet turning sharply away 
not SCO feet from our left wing. He was so close 
my passengers said they could see the expression on 
the pilot’s face. I am convinced that because my 
plane was liberally painted with Day-Glo, 
the jet pilot had time to take evasive action. 

I feet that Day-Glo saved my life." 

This is just one of hundreds of experiences reported 
on what a gallon or two of Day-Glo Aviation Paint 
has meant to pilots and control tower operators, 
too. These provable case histories demonstrate 
the protection afforded by a paint that is four times 
more visible than ordinary paint, particularly under 
poor visibility conditions. 

The U. S. Air Force evaluation proved even more 
dramatic. After a year in which they suffered nine 
“see-and-be-seen” mid-airs, the Air Training Command 
decided to paint some 1,600 planes. These aircraft 
were alive with Day-Glo paint and “see-and-be-seen” 
mid-airs dropped to Zero on the fluorescent 
painted aircraft. 

Genuine Day-Glo Aviation Paint with the Filteray^ 
clear overcoat lasts and lasts, according to Flagg. 
“Even though my plane has been hangared 
very little since it was painted last summer, 
the paint job still looks like new.” 

Do not accept substitutes! Insist on genuine Sunbonded* 
Day-Glo. Write today for name of nearest distributor. 

SWITZER BROTHERS, INC. Aviai/oa fm/shes DMsien 
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Think of the 
Possibilities! 

Wh^re could you use the 


As a starter, we’ve shown a few of the many proved 
applications of the Fenwal Continuous Fire and Over- 
Heat Detector. But you know your particular require- 
ments best. So we’II describe this advanced protection 
system . . . and you fill in the blanks below! 

The simple, lightweight sensing tubing strings like 
a clothesline . . . slips easily into the tightest spots on 
a plane or missile. Ties into a light, no-moving-parte 
control unit. And it's a discrete, non-averaging system 
. . . ei-ery ineh a troubleshooter! 

Separate lengths of tubing, each responsive to a 
different temperature, can operate independently in 
one control loop: in an engine nacelle, near a bleed air 
duct, in a wheel well, in a “solid pack” cargo compart- 
ment, or wherever temperature hazards exist. And its 
low impedance protects against “moisture alarms"! 

Get complete coverage with today's positive airborne 
fire and over-heat protection. Talk your requirements 
over with a Fenwal Sales Engineer. Write Fenwal 
Incorporated, 128 Pleasant Street, Ashland, Mass. 


versatile Fenwal Continuous Fire and Over-Heat Detector'? 


Rugged "static" sensing tubing and magnetic amplifier of 
Fenwal Continuous Fire and Over-Heat Detector provide Irue 
multi-point protection. 



C-133A Specifications 

Sliixiiuum takcolT weight. . 282.000 lb 

Design weight 275.000 It 

De.sign zcio fuel (2.0 limit 

load factor) 215.000 lb 

Maximnni landing weight 

(•*.0 fps.) 282.000 lb 

Normal landing weight (7.5 

245.000 I 

Oper.itinc wcicht 120.000 lb 

' ■aximuni payload’ . 

ing span 

I-ength 

Height 

Sbbilizer span 


. 179 ft. f 


Length . 
Height . 
Width . 


, 97 ft 


imp doo 


. 12 ft 


JO door , . 8 ft. 1 0 iii. by 8 f 

Engines: Four Pratt & Wliib’iq- T54.P- 
7W/WA turbines of 6,500 eshp. ts ' 
Propellers: Curbss. Wright electric, thrcc- 
dcd. 18.11. diameter, full fcathering- 
"(Note-Operabiig weight must 
I 2.800 Ih. ill order to r 


117,g( 


Ih.) 


have 600 lir. ovethaul intervals, which 
arc expected to increase to 1,500 lit., 
the time for whiclt the ptototvpc was 
previously validated. (Initial engine 
problem area at Dover concerned 22 
engines overhauled at San Antonio Air 
Materiel Area, of xvhich 1 1 failed at an 
average of 35 hr. llirust bearing 
failures, aacked accessory cases and ex- 
cessive oil consumption were in'olvcd.) 

• Icing rcstiictions. The C-1 33 has been 
restricted from areas forecasting moder- 
ate icing which are expected to exist 
for perils in excess of one hour ctuisc 
conditions. Reason: engine fluctuations 
when propulsion system is subjected to 
icing. Occasional freezing of the fuel 
control system was attributed to freez- 
ing water entrapped within burner 
pressure-sensing bellows. 

• Spares and support, En route support 
.md spares problem gradually is being 
alleviated, but it is still in the "nui- 
sance" stage and a delay cause. Parts 
are being cannibalized. Spate propellers 
and components constitute a sore spot, 
particularly because of difficulties with 
governors, drifting from switch settings, 
oil leaks and shorting of cannon plugs. 
Propeller inspection level is 1.206 hr.; 
in earlv test program was validated at 
1,100 hr, 

• Auxiliary gas hitbine units. Units pro- 
vide hydraulic and electrical power, 
provide pressurization and air condi- 
tioning. Time between overhaul is 300 
hr. for the 85-2 model, -400 hr. for the 


S5-3, expected to increase to 1,000 hr. 
The unit initially was subject to fre- 
quent and premature failure. 

Current procurement program for 
tlie (2-133 covets 50 aircraft, with the 
present contract running through 1959, 
fncludcd arc 15 C-!53Bs, the first of 
which will go into test this December. 
Dover AFB is programed to receive all 
of these B models. 

Dover now has 12 C-1 33s "assigned" 
(others having been returned to Doug- 
las at Iwong Beacli for major modifica- 

Aircraft utilization tuns about 15% 
for training, 35% for sclieduled opera- 
tions (cargo only) and 50% for special 
missions (missiles, missile components 
and support equipment, tlic former 
termed "Go-Wav Operation”). 

Cor^o Operations 

Cargo operations usually arc sched- 
uled two or three months in advance. 
Special missions embrace a diversity of 

Clianncicd cargo is handled by 
M.A'l'S at a ton-mile rate, all funded. 
Special missions ate charged at an 

Bv comparison, the smaller Douglas 
C-1 2-1 Clobemaster. of which Dover 
has 74, has a utilization breakdown of 
60% scheduled cargo, 15% training 
and 25% special missions. Botli tlic 
C-133 and C-1 24 fly 65% of their total 
missions over water. On special mis- 
sions, the C-153 flics 75% over water. 
25% domestic. 

Tire Cargomaster is programed to flv 
about 5 hr. pet day, approximateiv 


C-133A Performance 

(at 275,000 lb. unless 

otherwise 

specified) 


. . 19,400 ft. 

F.mcrgcnq- ceiling (MRP 

on 

three engines) 

.. 11.100 ft. 

Opbiiium alKhide 

.. 15.000 ft. 

Mt.l.rnllTT, rvmrrrtl 

.... 105 kt. 




.... 136 kt. 

Maximum speed (20,000 

ft., 220,000 lb.) 

288 kt. TAS 

Noniial operating speed. . 

260 kt, TAS 

Never exceed speed (be- 

low 15.000 ft.) 

274 kt. IAS 

Cribcal field length 

. . 5,400 ft. 

Takeoff field Iciigtli .... 

. . 4.500 ft. 

Landing gTouttd toll 

. . 2.510 ft. 

Rate of climb (initial, zc 


flaps) 

1,100 fpm. 

Ibree-enginc rate of dim 

) 

(initial, zero flaps) 

440 fpm- 


117,728 Ih. 

bnks!''47,00o'lb. 

cargo (no reserves), . . 3,975 naut. mi. 
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YOUR TICKET 
TO NEW HIGHS 

516150 


in^FETY... SPEED 
AND COMFORT 


"Specialists in Fasteners 
for Industry" 


he fifst commercial flights of the Oouglos DC-8 will 
carry United Air Lines passengers at speeds close 
to 600 miles per hour, flying above the weather, with 
new comfort and convenience. Embodying advooced 
aerodynomic and structurol concepts, Douglas 
and United wisely turned to Camloc fasteners for 
the DC-8. . .fasteners having the same outstanding 
choracteristics os the "Jet Mainliner" itself — 
speed, versatility and positive performance. 



twice the flying now done. The C-124. 
by comparison, utilizes about 5 ht. per 
day, and is programed for 5 hr. 

Monthly C-H3 utilizaition is high- 
lighted in the following EASTAI'" 0 |)cr- 
ations data for Dover Ah'B during 
Marcli of this veart 

• Total time. Flying hours mimhcrcd 
699, of whieh 346 were for training, 
321 for transport, 32 for test hops, 

• Engine changes. Total «-as 1 3. of 
whicli 1 2 were for failure and three for 
Iiigh time. Engine life at time of 
change: average. 238 hr.: biihire at, 
136 hr.; high time at. 346 hr. 

• Maintenance. Manhours totaled 61,- 
372: in direct labor was 36.200 ht. 
Direct manhours flving liour were 
51.8. Maintenance inspections were as 
follows; Preflighf, 49 inspections (o' 
4 ht. 'inspect., 43 manhours inspect. 
Postflight, 12 inspections ® 29 hr. in- 
spect.. 133 manhours 'inspect. Periodic, 
five inspections S' 215 hr. 'inspect.. 
1,575 manhours 'inspect. 

• Pavload. Average during the montli 
avas 56,200 lb. (28.1 tonsV 

• Loading. Manhours i>cr aircraft aver- 
aged 24.6. Average time to load one 
aircraft was 3.9 ht. Manhours expended 
per ton loaded average 1.0. compared 
with 1.4 for a C-124. By comp.rrison. 
the average C-124 payload in Match 
vv-js 30,500 II)., 20.9 rnanlrours were ex- 
pended per aircraft loaded and avctiige 
loading time vvns 2.6 lir. In the Kmc 
that one C-133 was loaded. 1.42 C-124s 
could have been loaded, but 1 3,000 
fewer pounds would have been loaded 
on the C-1 24s. Direct operating cost for 
the C-133 averaged about 7(* per ton 
mile. This figure is for actual pavload 
fliglit, and doe.s not inv olve training and 
testing flight hinirs. 

•Cost per hour. Dover's cost per fly- 


ing hour by type airaaft, based on 
actual operations for tlic first three 
quarters of Fiscal 1939. were 5288.82 
for the C-124C and S487.18 for the 
C-133.A. For Marcli, flic cost was 
5299.66 for the C-124C and 5489.18 
for the C-I35A. 

The Globcmaster's jump over the 
first three quarters was due primarilv 
to incrca.scs in depot maintenance of 


.iireraft and engines. 'I'he same holds 
true for tlie Cargonuister. tlioiigli tlic 
main factors were materiel expense and 
depot maintenance of engines. 
Overseas Routing 

C-133s out of Dover arc norinally 
routed to Europe via Lajes. .Azores, 
2,273 naut. mi. from the Delaware 
base, or via Harmon. Newfoundland. 
964 naut. mi. from Dover. Aircraft 
operate to two main areas; Chatcau- 
roux, France, and Mildcnhall, Engbnd. 

The distance from Lijes to Cliatcau- 
roux is 1,382 naut. mi.; from Lajes to 
Mildcnhall is 1.443 naut. mi. From 
Hannon, the di.stances are 2.472 naut. 
mi. and 2,289 naut- mi-, respectively. 
Distance direct. Dover to Chateauroux, 
is 3,420 naut, mi.; to Mildcnhall direct 
is 3,410 naut. mi. 

Pacific routing out of Travis AFB, 
with figures in nautical miles, covets 
Travis to Hicham, 2,142; Hicham to 
Wake. 2,070; M'ahc to Tachikawa (via 
Marcus Island). 1,775; Tachikawa to 
Midwav, 2,300; Midwav to Travis, 
2,875; Midway to Hickhhm, 1,100, 
Base Capability 

Cargo moved through Dover, in- 
bound and outbound, runs between 10- 
14 million lb. a month. The base has 
the capability of handling and process- 
ing 20 million lb. without moving into 



Beli HUL-2 Features Turboshaft Engine 

Bdl inJL-2 turbine-powered helicopter model is cut away to show positioning of the Alli- 
son YT63-.A-3 turboshaft engine which produces 250 shp. Navy lias ordered two aircraft 
for cv-Jlnation (AW Inly 6. p. 33); helicopter is an advanced version of Bell’s HUL-1 and 
company says it will have increased hovering ceiling (in excess of 15,(100 ft.), liighcr pav- 
load and faster speed. Climb rate will be np to 1,300 Ipm.; maximum speed will be 
more than 110 luph., and aircraft will carry 1.000 lb. payload in addition to the pilot for 
a range of more than 200 mi. Engine drives a metal lotor. 
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COMMUNICATIONS... 

Radio Set AN/ARC-57 . . . designed and de- 
veloped by The Magnavoz Company, in 
conjunction with the Air Force, is an essen- 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com- 
pany’s ability to produce and work as a prime 
contractor on a complex weapons system. 

Mac.VAVO.V capaWHiei are In The Fields Of Air- 
borne Radar, ASK', Communications, Nacigalion 
Equipments, Fusing and Dala Handling . . . your 
inquiries are invited. 
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wattime capaciU-. Current storage facili- 
ties can backlog 1.5 million lb. of cargo 
without crowding. About 250.000- 

260,000 lb. cargo is os'erseas-outbound 
per day; about one-half this amount is 
inbound daily. 

Cargo Handling 

C-I35 cargo is loaded on pallets in 
the terminal, which is 200 ft. wide, -188 
ft. long, and has a 1 5-ft. wide covered 
loading dock. Eight ramps provide ac- 
cess to 95,654 sq. ft- of gross area, 
nhich is reduced to usable net of 95,- 
549 sq. ft. bv four fire doors and 48 
posts. Cargo is moved from a pier 
equipped with roller conveyors to the 
airCT.ift. Pallets also are placed on flat- 
bed trailers equipped with roller con- 
veyors and driren to the aircraft. 

The protohpe Douglas system, de- 
veloped at Dover for the C-155 and 
undergoing a sis-nionth test, embraces 
7 ft. X 10 ft. rigid pallets to which 


cargo is restrained by means of nylon 
straps forming :i cage. Pallets are moved 
to the aircraft on lightweight roller con- 
veyors restrained to the aircraft floor. 
Side guide rails, tunning the entire 
length of the cabin floor, guide the 
pallet and provide a means of rapid 

Guide rails arc restrained to the 
flout with integral tiedown rings and 
incorporate pins which engage the pal- 
lets and provide restraint in all direc- 
tions. l«idcd pallets not exceeding 90 
in- total height may be loaded by the 
straight and level method. By hacking 
a conveyor-equipped flatbed trailer to 
the horizontal ramp, pallets can be 
pushed inamially into the aircraft. 

Tire C-155 ramp is restricted to 
10,000 Ib. lifted and 10,000 lb. stowed. 

The Titan missile' is prcscntlv loaded 
in two stages. Redstone, by com- 
parison, comes in three enclosed trail- 
ers. For the former, an electricalh- 


B-52G Bomb Boy Made of Forgings 
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This Is t glass coclcpil panel for the Convair F-106 jet RgNler. 


Need glass that's stronger than some metals? Lighter than aluminum? 
Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L-0*F has provided for aircraft design and safety 
requirements. 

And as one of the world’s major producers of glass, we can supply you 
with “grid photo-tested” top-quality glass at reasonable prices. 

Aircraft Division, Dept. 7329, LibbeyOwens'Ford Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 



LIBBEY* OWENS » FORD ... o- (7/UCtS ^ 


e08 MADISON AVENUE. TOLEDO 3, OHIO 


upeiiited portable winch is utilized- Tlit 
winch can be plugged into aircraft out- 
lets or tied in to an external power unit 
of 200 V. The winch liolds 205 ft. of 
i»-in.-dia. steel cable, capable of inor- 
ing an object requiring a 15.000-lb. 
pull at the rate of 6 fpin. 

Cable from the winch, hooked in the 
front section of the airciaft, is run Out 
to Titan, which sits on its transtainer 
(trailer), and is broken into two stages. 
Stage two, weighing more than 10,000 
lb., is shorter than stage one, and is 
pulled into the Cargomastcr Srst. Stage 
one. also weighing over 10,000 lb., takes 
lip most of the aircraft and usually 
entails lowering tlie front end of the 
transtainer ana raising the back end 
during the loading operation. 

Clearance area on stage one is criti- 
cal, as a servo motor hanging from tlie 
cabin top allows only 2 in. clearance 
from the top of the missile, which can 
be decommissioned with but one 
scratch. Personnel art stationed at 
critical areas as the missile is pulled 
aboard. Should the missile come within 
one inch of any part of the aircraft, a 
sliaip blow on a police whistle is given 
as a signal to halt the winch. 

Two Martin Co. personnel will service 
the Titan during the entire flight, via 
four nitrogen bottles of 1,500 psi. eacli, 
keeping it under pressua‘ to prerent 
contamination inside tlie tank, which 
could cause its collapse. 

Efficiency and thoroughness of nell- 
coordinated MATS crews was trident 
to -Aviation Wekk pilot-editor who 
flew castbouud to Mildcnhail. via Lajes, 
with EASTAk' C-135 and return from 
Cliatcauroux to Dover, also \ia Lajes. 
with WESTAE Cargomastcr. 

Flight to England 

llic flight to England Constituted a 
"Go-Wiiy Mission,” and also mi up- 
grading to aircraft commandet for Capt. 
Richard Brooks, who was being checked 
by 1607th Ait Transpott Group chief 
pilot Maj. Henry fiierbaum. Other 
crew members included first pilot Lt. 
James l''ostcr, flight examiner iiaiigator 
Capt. Donal Zcilmcr. navigator Lt. 
Warren Packard, engineer technicians, 
all master sergeants. W'artcn Rose, 
Donald Birdsall and Clemens McGara. 
LoadmastcT was S/Sgt. Francis Cave. 

Takcoff from Dover, into a cross- 
wind of 12 kt., outside air IcmperatutC 
2SC, svas made at gross weight of 274,- 
95G lb. The aircraft was airborne .iftcr 
a roll of 6.200 ft. Inifiil rate of ciimli 
was 200 fpm. until tlie airplane cleaned 
up and speed built up to ISO kt. 'ITic 
rate then incrc.ised to 1,200 fpm. 

ITight to Azores w.ts made via st^- 
cliinb, held down initially by traffic 
control which held the C-155 in hold- 
ing pattern at 4.000 ft. for 12 min. Re- 
sult, about 5 hr. after takeoff, at 17,000 


Mechanical, Chemical, Aeronautical Engineers! 

t 

ARE 
YOU 
READY 
FOR 
THE 
60 s? 

I operations and policies of its clients 

in industry and government. 

In essence, ADL’s total area of activity 
ia tomorrow’s technology. 


AVhat does the dynamic 
decade ahead hold in 
store for you? 
Arthur D. Little, Inc., founded 
in 1886 , is currently conducting 
projects in research, engineering, 
and research-based management 
consulting that will have 
tremendous impact on the future 


Typical is our position as a leader in Cryogenics, 
a field that is as vital to tomorrow’s industrial processes 
as it is to developments in national defense. 


Positions are open in the following areas: 
Thermodynamics, Fluid Mechanics. Ileal Transfer . . . 
Heat and mass transfer, transient and steady state conditions 
for compressible and incompressible flow, two-phase flow, 
and other analytical design and development programs 
pertaining to gas Uquefection cycles and cryogenic systems. 
Applied Mechanics and Stress Analysis . . . Studies of 
stresses caused by thermal, dead weight, blast shock, and 
other dynamic loads on complex piping configurations 
and system components. 
Systems Engineering . . . Design of special facilities for 
servicing ballistic missiles, such as those for storage and 
transfer of cryogenic liquids arid the associated high-pressure 
gases. Responsibilities also include surveillance of field 
erection and evaluation testing of the system. 
Qualifications; Degree in engineering, plus at least 3 years’ 
pertinent experience. All applicants must be U. S. citizens, 
available to travel and, in some cases, willing to accept 
assignment away from ADL’s Cambridge, Mass., laboratories. 

Please phone for appointment (UNiversity 4-5770, 
Ext. 820) or send resume to Charles C. Schock . . . 


Arthur B.IUttle.Snr. 

20/330 Acorn Park 
Cambridge 40, Massachuset'c 
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climb, dcjii. ,it l.iOO fpm. At 
17.000 ft. tilt C-n^ w.is ascending at 
500 fpm.. mid leveled nff at 18.000 ft. 
Cabin altitude was 1.500 fl.. with 6.55 
cabin differential pressure. 

From Lajes. grossing 27-1,1)00 lb,, out- 
side air temperature at field elevation 
of 180 ft. being 25C. climb to initial 
cruise altitude of 1 -1.000 ft. was made 
in 20 min. 

Big as the C-135 cockpit is, the de- 
sign uii^t base cnibiaccd the engineer 
sitting parallel with pilot and copilot, 
rather than facing bis panel aft of the 
copilot’s seat. Reason: the engineer 
has no clock, outside ait temperature 
gage or airspeed indicator for his cal- 
culations; neither has he engine instru- 
ments or .iccess to engine controls, lie- 
must check other panels to maintain 
his flight log, 

llic bottom tow of engine instru- 
ments, on the main pilots’ panel, the 
oil temperature and oil pressure gages, 
are partially obscured by the hump of 
the center pedestal, and can't be read 
properly by either pilot or engineer at 
their respective stations. Readings 
necessitate one of the three bending 
low over the pedestal. 

The new C-155 flight deck is roomy; 
the adjoining "lounge" is comfortable 
and relatively quiet, with hvo airline- 
type scats and a four-place couch that 
breaks out into a bunk, Pulhnan-stvle. 
Coffee buffet and heater provide hot 
"TV-dinner” type meals, a fat cry from 
the "box lunch" days. 


Return flight 

Return was made via C-133 "Spirit 
of Santa Monica Schools," No. 54-140, 
which had been on display at the Paris 
ait show (AW June 29. p. 20). and 
which was extremely impressive during 
its low-level flv-bv. grossing 170,000 lb. 

This WEST.AF airplane, out of 
Travis AFB. at the request of air show 
officials made two of its passes with 
engines cut; first the two starboard, then 
Ihe two port. Imprcs.sive. also, was the 
high-spe<^ pass and climbont initiated 
following takeoff and last low-level run 
.icross the field, with two propellers 
feathered on one side. 

The WF.STAF aew, hand-picked for 
Hie Paris show, was command^ by Maj- 
Robert Tourtc, assistant operations 
officer for Travis' S4th ATS. Tlic crew 
included flight examiner (a/c) Capt. 
Robert McMurrv, first pilots Maj. 
[ames hfvers and Lt. Warren Saline, 
second pilot Lt. Sidney Cutter, naviga- 
tor Lt. Charles Gteenley. engineer tech- 
nicians M/Sgt. Kenneth \\'hitaker. 


Escape Capsule Desi9ned for Mach 2-3 Aircraft 

Aircraft escape capsule was designed bi Rqmblit .\>iation Curp. foe escape from Macli 2-5 
aircraft, and from monned satellites. 'Two rockets separate the capsule from the vehicle 
Olid a parachute facilitates tccoveiv. Ihe ca|isiile iiia; also be adapted to luw-altitudc and 
low-speed escape as on takeofls. Republic says. Sequence of operation, .shown from left 
to right, takes less than two seconds. 


Model Shows New Kamov Helicopter Configuration 


ft., was average fuel consumption of 

10.000 Ib./hr. 

The aircraft. No. 56-2008, landed at 
Lajes 8 hr, 40 min. after takeoff, with 

15.000 lb, fuel left on board. Tlicrc 
were no delays cn route to Mildenhall 
and no trouble areas. C-155 flight 
characteristics and controllability ate 
good. The aircraft has no boost system, 
only flying tabs. Cruise was held to 260 
kt. true airspeed. The flight was entirely 
by hand; Eclipse-Pioneer PB-20 auto- 
pilot is still in test status. 


T/Sgt. Darrell Johnson, T/Sgt. Joseph 
Chini, and loadmastois S/Sgt. Henry 
'f'litnsk .and A/IC Carl Depp. 

From Chatcauroux, grossing 248,522 
lb., outside air teuipcrature 30C, field 
cler-atioii 552 ft., airplane was airborne 
after a tun of hut 4.200 ft. Initial 
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Now, the United States is leading the free nations in building a bulwark of defense to maintain 
world peace in the face of today's aggressive ambitions. In this age of global commitments our 
defense network requires instantaneous Electronic Communications. Within seconds, policy 
makers and commanders must have knowledge of events, must receive and give orders. Two- 
way command and data-link communication, instantly available, is essentia) for world-wide 


ECI is proud to be supplying major communic; 
surface, air-borne and space applications. Systems such 
units linking the latest USAF all-weather Century 
Defense network are ECI products. 


s equipment to our armed forces. ..in 
he air-laorne communication and data 
s Interceptors into the Continental 
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assembling a space station . . . illustration from a book written tor General Mills by Willy Ley, 


General Mills is working today to help guide vehicles in outer space tomorrow 


Development of a space vehicle guidance sys- 
tem which may one day be a factor in sending 
manned U.S. space stations into orbit around 
the earth is just one problem being attacked 
at the Mechanical Division of General Mills, 
In research, engineering and manufacturing, 
we are finding solutions to many problems 
that have application in the space age. 

Our research activities cover broad areas in 
physics, chemistry, mechanics, electronics 


and mathematics. Some of the studies repre- 
vacuum. deuterium sputtering, dust erosion, 
magnetic materials, stress measurements, 
surface friction and phenomena, trajectory 
data and infrared surveillance. 

In our engineering department, current proj- 
ects include: airborne early warning systems, 
micro wave radar test equipment, antennas 
and pedestals, infrared and optics, inertial 


guidance and navigation, digital computers. 
Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 
requirements. Our people have a wealth of 


experience in complex military projects- 
We will be happy to discuss with you the 
many ways in which our research, engineer- 
ing and manufacturing capabilities can serve 
you. Write for more information. 

MECHANICAL DIVISION 








Wbstern Design Timing Devices provide flexible, 
highspeed, multi-circuit programmed switching for 
critical applications such as automatic checkout, 
flight control, rocket flring, propulsion systems, and 
satellite programming. 

Western Design has more than a decade of success- 
ful experience in the design and manufacture of 
timing devices, intervalometers, and programmers. 
This equipment — either rotary or solid state — with 
AC or DC drives (current and pulse length to specifi- 
cations), can be engineered to your exact application. 
TYPICAL WESTERN DESIGN TIMING DEVICES NOW IN USE: 

^ §0 


Western Design 

DIVISION OF U.S. INDUSTRIES. INC. O 





Knowmanship — the professional partner for prime contractors 


There are associate contractors— and 
then there are associate contractors. 

What a difference it makes in the 
over-all success of the "prime’s" 
project when an associate has the 
necessary experience and capabilities 
to fit into the "team" picture 
smoothly— and to carry out his 
responsibilities efficiently. 

KNOWMANSHIP is our word (or 
describing Eclipse-Pioneer's unique 

MANSHIP stands for the critical com- 
bination of technical knowledge, 
experienced management and special- 


ized craftsmanship that we offer 
prime contractors. 

Consider the supporting facts; 

. . . over forty years’ experience in 
developing and manufacturing high- 
precision, airborne sub-systems and 
components . . . management experi- 
ence under the Weapons System con- 
cept dating back to the very first 
such contract awarded and including 
association with such "primes" as 
Convair (for the Air Force), Martin 



(for the Army), and Douglas (for 
the Navy). 

Backing up this proved experience 
and management ability are the 
physical resources needed “to get the 
job done". These include over 9,500 
skilled people and more than 1.1 
million square feet of plant area. 

In short, we offer you professional 
partner KNOWMANSHIP in advanced 
aircraft and missile sub-system devel- 
opment and production. Our repre- 
sentatives are at your call wherever 
and whenever you have a project to 
discius. 



ECLIPSE-PIONEER 




Wind Tunnel Capable of Maeh 20 Testing 


Dallas-Chance Vought Airaaft has 
extended its wind tunnel test capabili- 
ties into the Mach 20 area by adding 
a new hypersonic tunnel to its subsonic, 
transonic and supersonic tunnel com- 

Hypcrsonic tunnel now in operation 
supplements an older subsonic tunnel 
and the new trisonic tunnel opened 
late last year (AW Dec. 29, p. 57) 
svhich can handle velocities up to Mach 
5. Company also has a ramjet facility 
for testing space vehicle nose cones. 
Compressed Air 

In the hypersonic tunnel, 20 cu. in. 
of air ate compressed in an arc cham- 
ber at pressures ranging from 500 to 
2,000 psi., then one million kilowatts 


of electricity are released in the cham- 
ber, and temperature .goes to 15.000F 
and pressure to 30,000 psi. A quarter- 
inch nylon disk is ruptured, and the 
pressure wave and compres.sed air rush 
through an eight-foot-long nozzle into 
the evacuated 12-in. test section and 
on down an 18 ft. tube. 

High Mach number flow around the 
model in the test section lasts onlv 
O.D'40 see., but it can be recorded with 
a press-type camera using a short time 
exposure. Polaroid and cut-film cameras 
mounted on oscilloscopes give pictures 
of traces on cathode ray tube displays 
for further test data. 

In its test facility for nose cones, 
Chance Vought uses a lO-in. ramjet en- 
gine to produce 3.500F heat and simu- 


late re-entry effects. Metal or ceramic 

cooled sling and can be moved as close 
as three inches from the ramjet engine 
exhaust tube. 

Ramjet burns oxygen and JP-4, and 
a uater jacket is used to cool the en- 
gine during tests which can run as long 
as rivo hours. 

Control Room 

Test objects can be moved toward 
and away from the. ramjet exhaust to 
vary fempetature. and angles of attack, 
and vaw can be varied. Operators mon- 
itor the test from a control room pro- 
jected by shatterproof windows and 
through a closed circuit television sys- 
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AiResearch is now in quantity 
production of an extremely reliable 
engine bleed air fuel healer which pre- 
vents icing in the B-32 engine fuel 
system during Highl. This unit utilizes 
1 minimum of hot compressor bleed 
uir automatically modulated to keep 
fuel temperature above 32°F. Heating 
the fuel in flight overcomes the icing 
problems resulting from the presence 
of a limited quantity of water in the 
airplane fuel system regardless of the 


Et&cient design and development 
capability made it possible for AiRe- 
search to build an efficient lightweight 
bleed air fuel heater system on an ex- 
pedited schedule of seven month's time 
from initial order to production deliv- 
ery, AiResearch has been the world's 
largest and most experienced manu- 
facturer of aircraft heat transfer sys- 
tems for 20 years- Outstanding design 
and production facilities, supported 


by extensive laboratory and test 
equipment, enable AiResearch to 
quantity-produce fuel heaters of any 
configuration in minimum time while 
maintaining rigid quality controls. 

In addition to the B-52 fuel heater, 
AiResearch is also producing several 
other types of plate and fin air-to-fuel 
as well as shell and tube oil-to-fuei 
heaters for both military and com- 
mercial aircraft applications. Your 
inquiries are invited. 



CORPORATION 

^iPesearcb Manu^cturing Divisions 

Los Aaietss ts, Cali/orn/o • PAoenfz, dritwia 


md Compontnis for: aircraft, missile, electronic, nuclear and industrial afflications 


Aerial Mappers Use Gravity Meters 

l-'orcc Boeing KC-Hi mirier sponsor- 
ship of the -\ir t'orec Oimbridgf Re- 
search Center, Betiford, Mass- 

,\ir rorce iiitcrcsl in more precise 
gecidcsic inforniatinn stems not only 
from interest in missile trajectories, 
but also in pinpointing locations of 
long range nasigation facilities. Small 
errors in the location of l.oran stations 
arc magnified in fixing the location of 
an aircraft or ship at long i.inges. Cor- 
rections in island positions base Isccn 
made bs obsen-ations of satellites; how- 
escT, this method is impractical lor 
mapping large areas. 

Aerial Gravity 

.Serial gr.n-ity cmifonr mapping is 
made possible by advances, not only in 
mobile grasity meters, hut in na'iga- 
tion equipment, radar altimeters, auto- 
pilots and recording ajui|)ment which 



Dural Propeller Tested on Electro 

Newly designed Hainiitmi Standard propeller, now undergoing tiiglit tests on a l.oeklieed 
I'llcctra turboprop transport, feahne.s round tipped blades and solid dntal coiistniction. 
Strain gages are attached to the blades to detemiine stress loads in all cuiiliguiatiims, Ihc 
propellers, geared to .Mlisoii S01-DI3 turbine engines, will be installed on 12 Kl.M Rosal 
Ontch .Airlines Electros and on U.S. Navy's kTW-l anti-submarine warfare models. 


New York— Successful gravity con- 
tour-mapping of California's lm|jcrial 
\'allcv bv means of airborne gravity 
meters promises increased mapping ac- 
tutaev for plotting missile ttajcctorics 
and mote effective means of mapiring 
michartercd areas of the earth. .Aerial 
mapping system, precise to 10 milligals 
Igravity measurement unit) or better, 
IS adequate for geodesic piirposes. 
Mopping Project 

The mapping project, accomplished 
with a Boeing B-17. w-as undertaken 
by I'airchild .Aerial Surveys, Inc., in 
ctmjimction vsith LaCostc and Rom- 
iKrg, a gravity meter conminy. and 
Cravitv Meter Exploration Co., a data 
reduction concern. 

The B-IT fliglits amplified the find- 
ings of a limited gravity meter test 
made in November. lOiS. from an .Air 
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^Vertol selected to build new 2-3 ton transport helicopter 








Vertol has been selected by the U.S. Army to develop a new 2-3 ton capacity heli- 
copter, destined to write a new page in the mobility book of today's fast striking forces. 
This multi-turbine powered vehicle (Army designation the YHC-IB Chinook) is a 
growth version of the company-developed Vertol 107 family prototype. 

The all-weather, day-night YHC-IB will be capable of performing such varied 
missions as redeployment, reinforcement, attack and pursuit. In a logistical role, the 
aircraft could transport missiles, nuclear warheads and general cargo, and evacuate 
casualties. Its unobstructed 30-foot long payload compartment, with a straight-in 
rear loading ramp that can be left partiallyor completely open or removed entirely to 
transport extra-length cargo, speeds the entry and discharge of men and materiel . . . 
and facilitates in-flight parachute or free-drop delivery for special missions. 

The YHC-IB will not only be able to air-lift tactical units capable of completing 
assigned combat missions, but provide vitally needed mobility within the combat zone. 
This mobility is requisite in the concept of limited conflicts and, in addition, provides 
an important offensive and defensive weapon against nuclear attack. In a nuclear 
situation, the YHC-IB could provide the means for the prompt concentration of 
troops for attack and their equally rapid dispersion to negate effective retaliation. 

All the proved advantages of tandem-rotor helicopters as pioneered by Vertol. will 
be inherent in this newest Army air vehicle. Large center of gravity range that 
permits indiscriminate seating and regrouping in flight • Low rotor downwash veloc- 
ity ' Excellent towing characteristics • Rotors high on airframe to permit landing in 
wooded terrain • Excellent hovering characteristics under varied conditions • Pilot 
seats low in airframe for ease in judging clearances • Easy maintenance. 

Vertol's years of research in the VTOL-STOL field, personified in the YHC-IB, 
assure our Pentomic army the mobility, speed, flexibility and freedom from terrain 
that are among the nation's most potent weapons in preventing aggression, 
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The Ta’Pot* is 
the fundamental 
component of these 
B&HInsiruments: 
Autotemp”', 
Aototak™, 
milli-V-meter'™, 
Jetcal Analyzer*, 
Tempcal 


The basic accuracy of the TaTot* results from its designed built-in 
correction for variations in wire diameter, structure or mechanical 
arrangement. Calibration is simply represented by punched holes 
in the tape (for gearing to an in-line counter) or by printed scale 
markings on the tape. B&H instrumerus incorporating the Ta’Pot 
have a normal accuracy of 0.1 % and higher accuracy is available. 

NO MANUAL TAPPING or PADDING is PERFORMED or NECESSARY. 
LOW COST and HIGH ACCURACY ARE the SIMPLE and NATURAL 
ATTRIBUTES of the DESIGN! IT CANNOT BE MADE ^ ACCURATEl 


. . . highest accuracy 
costs no more 


(CDlson <-724jJ 


B 8e H INSTRUMENT Co.. INC. 

3479 West Vickery Blvd., Fort Worth 7, Texas 
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data reduction of the gratify 
and flight records. 

'Measuring gr.nitv rnrution while 
airborne is made difBcull h\- the instaii- 
taiicom effects of tlic motion of the 
aircraft. Ihesc forces are thousands of 
times greater .ind indistinguishable 
from local gravity variations. Tliese 
instantaneous forces arc balanced out 
bs ascragiiig the readings on the basis 
of one-mimitc ptimarv aseragfs. which 
are averaged oser s min. intcrsals. 

•Another problem in airborne gravitv 
measurement is caused bv F.otvos F.f- 
fects-changes in the earth's normal 
aiitrifugal force caused by motion. 
These effects, greatest svhen the aircraft 
is flving an cast or west course, can 
be as high as 1.200 milligals when 
flying eashvard at 200 mph. 

.^t 200 mph. east, a change of one 
mile per hour in groundspeed will, 
caii.se a grasitational change of 6 milli- 
gal. At 200 mph. north, a course 
change of one degree would make an 
east or svest component of vS mph.. 
which would introduce a gravits’ effect 
of 20 milligals. 

The aircraft's altitude must also be 
recorded preciseh'. as a \ari.ince of 
10 ft. will result in change in grasits' 
meter readings of one milligal. 

Tlie Impcri.al \'allcv svas chosen for 
the project because of its toixjgranhs' 
Old the asiiiliihilits' of accurate maps of 
the region. The Fairchild B-17 carried 
some 500 lb. of equioment. including 
a IjCostc and Romberg mobile grai- 
its- meter and recording eouipment. 
to accomplish the mapping project. 

The airaaft ssas flossn at an altitude 
of 12.000 ft., an altitude mote tiirhu- 
leiit than the 20.000 ft. flown bs- the 
KC-n5. Nine flights were made to 
map the region, wath the final one con- 
sidered too turbulent for reliable re- 
course, speed and elci-ation were 
established bv means of photographic 
and .APR radar altimeter records, in 
coniunction with maps of the area. In 
addition to the radar altimeter, the 
aircraft carried a hvp.somcfcr. a pre- 
cision instrument for measuring pres- 
sure altitude bv determining the tern- 
ncratiire of boiling toluene. The use 
of doDolcr nas-igation svstems ssill sim- 
olifv the task of maintaining precise 
na\-ipitional tolerances. 

Electra to Tour 
South America 

Lockheed Airaaft Corp. ssill send a 
turboprop Electra on a 16,600 mi.. 25- 
day sales trip through South Ametioi, 
departing Burbank. Calif., on Sept. 5. 

Demonstrations will be gis en at Cara- 
cas, Rio dc Janeiro, Brasilia, Sao Paulo. 
Porto Alegre, Lima. Bogota. Mexico 



Here is a man you should know 

he’s a delavan fuel injector specialist 


meiit, specialiung in injection devices for thrust augmentation and primal-)- fuel 
injection. He's b«n wi* Delavan 5 years, and bus designed and developed fuel 
injectors for use on some of the most advanced aircraft engines, scheduled for pruduc- 
tiun in tile near future. Men like Paul Biirgeas. concentrating their talents on fuel 
injector development, liave made Delas-nn the world's largest nozzle specialist. They’re 
the main reasons leading turbo-jet, rocket and APU manufacturers rely on Delnvnn 
for fuel injection problem solving. 

If fluid metering and atomization arc part of your product, take advantage of Delavun’s 
specialized experience and proven ability to deliver aircraft qualPv Send specifications 
tu the address below for obligation-free recommendations. 
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nitli u totj! of 54 dtmoiistiiilimi 
fiigfits sdicduled. 

Airlines insited to |xirKci|Wtc include 
Loitle. Real. Panair do Brasil, Cruzeiro, 
Varig and \'asp (all of Bnizil); l’'.mcett 
(Peru); Braniff and Panagni (U. S.); 
Austral (Argentina); LAN (Chile); 
.\\iinca and R.AS (Columbia); 
and Avensa (Venezuela); British \\\'st 
Indian Airways (Trinidad), and Aero 
naves (Mexico). 

Lockheed Senior Vice President 
Cyril Chappcllet. B. W', Holloway. 
T. F. Bergman and R. G. McDoiiakI 
will lead the group, while flight crew 
will be headed by Hennan R. Salmon, 
with Frank Butora as copilot- Also 
aboard will be propulsion system repre- 
scntati'Cs from Allison and Aeroprod- 
nets Di'isioiis of General Motors, and 
AiRcsearch Corp. 

British AAiation 
Exports Set Record 

London— Britisli aviation industry 
had a record half-year for exports. In 
the first six months of 1959 shipments 
oserseas wete salucd at $245.64 million, 
representing an ;innua] rate of more 
than $490 million. Society of British 
Aircraft Constructors reports- 

Last year tire industry exported a 
total of $431 million worth of goiaU. 
During the half year, exports of aircralt 
and parts totaled $149.5 million, coiii- 
pared with S104.7 million in the cora- 
sponding period of 195S. 

Overseas sales of engines were s-alued 
at nearly $86 iiiillion, S1S.2 million 
more than the first half of last yt-ar. 

Von Braun, Blackburn 
Differ on Pilot Role 

Santa Monica, Calif.-Pilofs role in 
the space age lies in the re-entry pli.ise 
of orbital and space flight, rather than 
in the powered exit phase. Dr. W'emher 
von Braun, director of deselopmcnt 
for Army Ballistic Missile Agency tohl 
the Society of Experimental I cst Pilots 
here. Sharp exception was taken bv 
SETP President A1 Blackburn, whd 
cited recent successful centrifuge rim.s 
where pilots have "threaded the needle" 
during exit and te<iitry trans\’crse-g 
profile runs. 

Von Braun said that multistage rock- 
ets have no inherent stability due to a 
lack of aerodynamic surfaces and can- 
not stand even nioinentar\ rli.splace- 
ment from course. Tlicreforc, he said, 
"there is ver\- little time for intelligent 
reaction during the powered phase of 
(light. AVc like to think of man as an 
amazingh' \crsatilc comi>utct. hut in 
missile terms he is outrageously slms 
and cumbetsamc." 

Re-entry, hones er. is a different mat- 




When you 

DRIVE 

for profits, 


GEAR 

with 


RKINS 

MACHINE AND GEAR CO. 

Dept.dH West Springfield, Mass. 


Men who imw will cell you that custom 
precision gears made by Perkins can 
eliminate many design, production and 
maintenance headaches — literally help you 
drive for better profits. When you want precision 
gears in experimental or production quantities, 
chances are you'll save time and money by checking 
with Perkins first. What is your gear problem today.’ 
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Piedmont s " alfc-u>€Qtkewy " capability 






P'mhiwnt Airlhm mahtfains schedule with 

Lear CIS-100/ L-5B autopilot cvmhimition* 

Pii'ilmont can be proud of tlioir growing 
reputHtion for on-tiine operation under adverse 
weatlier conditions. Tliis is particular!)- impressive in view 
of tlie liigh take off and landing frequency of local 
airline service. Operating from small airports and high 
density areas, over short distances with minimum 
ground times, imposes heavy demands on pilots and 
equipment. Lear’s Command Instrument System 
(L-I-F-E)' combined with the Lear L-5B autopilot 
assures unparalleled (itl-weatlier capability. 


•leor Integrated flight Equipment-another Piedmont Airlines 



ta and here man will prove liis useful- 
ness, he continued. Capsule-tvpe vehi- 
cles, such as planned for Project Nfer- 
curv-, hasc the disiuhaiitagc that their 
lauding point is cstrcincly difficult to 
predict, necessitating a "considerable 
portion of the U, S. Navy" to he stand- 
ing by for recovery. \on Braun con- 
tended. Piloted hvpe'rsonic glide vehi- 
cles such as Dyna^aar are the answer 
to making a "spot landing" at a prede- 
tennined point on earth but the main 
difficulty here is that the tc-entrv vehicle 
must have aerodynamic surfaces which 
will permit a final controlled descent, 
such as the North American X-15 will 
make, according to the speaker. 

Von Braun emphasized that if a 
winged vehicle were placed atop a multi- 
stage rocket, its aerodynamic surfaces 
would be extremely destabilizing during 
the powered portion of flight. An an- 


Moseow— Improvcincnts in perform- 
ance and comfort liave been accoin- 
jslished by a clean-up of the design of 
the Yak-1 2M single-engine iitilitv air- 

The new Yak-1 2,\. powered bv an 
■\I-14R radial engine, has completed 
its test program, according to official 
Soviet engineering sources. 

Tire Yak-1 2A differs externally from 
the previous model by having tapered 
outer wing panels, compared with the 
rectangular planfonn on the Yak-1 2M, 
this change reducing wing area by 15.4 
sq. ft. and increasing wing loading from 
IL6 Ib./sq. ft. to 14.2 Ib./sq. ft. Wing 
bracing was modified; a single strut re- 
places the former V-strnt. Stabilizer is 
now cantilever and is attaclied to the 
fuselage at three points and is supported 
on both sides at tux> points, rather than 
three points and a strut. \Ving leading 
edge slats are now automatic-previously 
thdv were of the fixed tvpe. 

top speed is now' 150-155 mph.. 


swet to this problem, lie said, would 
be to liave the aerodynamic surfaces de- 
ployed only after powered flight is com- 
pleted. Inflatable structures mav be 
the answer, lie added, saying ' tliat 
.ABMA was already at work in this ate.i 
on what he termed the "hypersonic 

lie was not, lie said, "a two-headed 
monster who is tryingto throw airplanes 
into the ash can." ^e missile age is 
now at a point where its tcchnologv is 
not sufficient to permit man's inclusion 
and that, as knowledge is advanced, 
safety factors will become high enough 
to make manned flight possible, he said. 
Althoiigii he admitted that there has 
been little use for pilots in missile ex- 
periments. he stressed to the test pilots; 
"This is not to tell voii, however, that 
your profession is dying. Its greatest 
challenge lies ahead." 


compared to 111.7 mph. for the Yak- 

12M. 

Fuel capacity on tlie Yak-1 2A is 
57.2 gal. Range at full gross weiglit lias 
been inoeased to 621 mi., compared 
with 280 mi. for the Yak-12M, Endur- 
ance is increased to almost seven hours. 
In spite of increase in neight from 
5.190 Ib. to 5,498 lb., the Yak-12A's 
rate of climb at sea level vi-as decreased 
by only l.fi ft./ sec., the Russians re- 
port, and service ceiling decreased 525 
ft. Service ceiling is 15,120 ft, 

Yak-12,^ designers are reported to 
have improved ventilation and heating 
of the four-place airplane and installed 
additional windows on botli sides of the 

A control wheel has replaced the 
stick control used on the Yak-1 2M, 
Tlie control wheel shaft is said to carry 
a brake lever connected to PU-7 main 
landing gear brake valve. A locking pin 
will fix me brake lever in the "brakes 


PRODUCTION BRIEFING 

The Garrett Corp.’s .AiRcseatch Man- 
ufacturing Division, Los Angeles, will 
produce fuel heaters for Boeing B-52 
aircraft under S1.5 million contract. 
Fuel heaters, which prevent fuel icing, 





will be installed on production B-52G.V. 
and will be retrofitted on all other 
B-52s. Heat exchangers utilize engine 
bleed air to heat — 60h' fuel to betvvci/' 
55 and 45F temperature. 

.-Virwork Corp., Millville. N. will 
act as distributor and overhaul facility 
for Rnlls-Rovcc Dart turboprop engines 
under agreement with Rolls-Rovce, 
Ltd., of Canada. Aircraft using the 
Dart engines in the U. S. are the 
Vickers Viscount, the Fairchild F-27 
and the Grumman Gulfstream. 

Lockheed Aircraft Service, Inc., On- 
tario, Calif,, will furnish flight data 
recorders for Boeing, Douglas and Con- 
vair for factory installation on Boeing 
707, Douglas DC-8 and Convair 880 
jet transports. Sales of the Lockheed 
flight recorder total 229. 

Carrier Coip., SvTacuse. N, Y.. will 
supply 15 air compressors to furnish 


Designers Modify Soviet Yak-12M 
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One head is better than two . . . 


When you can combine the engine-starting and electric-power- 
gencrating functions into a single machine it means one less 
mounting pad, less congestion, less space and less weight 
per installation. 

Above are two views of the famous J4H G-32 starter- 
generator. More than 25,000 are in service today . . . running 
as many as lOOO hours wilhoul overhaul. 

This G-32 design has sired the most complete line of starter- 
generators available from any manufacturer. Machines are 
rated from under 100 amps thru 750-amps d-c, and they will 


start engines up to 4000-lb thrust, or equivalent hp. They are 
particularly suited for aircraft and helicopters driven by turbo- 
jet and turboprop engines. 

Control systems for the machines range from simple manual 
to completely automatic where operation, including "fuel-on" 
and "ignition-on” is reduced to one push of a button. 

For free Slaricr-Ceiieroior Systems Daw Book which de- 
scribes the design and performance of the J&H machines and 
control systems and also their applications, write to; 
Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 


Jack; & Meiatz. Iuc. 

SYSTEMS FOR Al RCRAFT, MISSI UES AND GROUND SUPPORT 


400 


compressed ait to th.c four internal 
combustion catapults (AW June 8, p. 
89) on the USS Enterprise nuclear 
aircraft carrier. Ihrce steam turbine 
driven compressors will furnish the 
1,500 psi. air needed by each catapult 
with one set of three kept as a spare. 
The Bureau of Ships contract totals S8 
million. 

Waste King Cotp., Los Angeles, 
Calif., will supply jet transport flight 
data recorders to Northwest Orient Air- 
lines. Swissair and Scandinavian Airlines 
System for use on Douglas DC-8s, 
Convair 880s and Sud Cararelles. The 
orders, totaling 56 tape recorder units, 
brings the number of recorders on order 
to 176. representing a backlog of 
SI, 200, 000. 

Pre-Elite Industries Corp., Stratford. 
Conn., a subsidiary of Avco Corp.. will 
deliser stored air type jet starting units 
to American Airlines. Self-propelled 
starting units, with a 70 cu. ft. eapacit) 
and a 50 min. charge time, will be used 
for starting the airline's Lockheed 
Electra and Boeing 707 aircraft. 

Lockheed Aircraft Service, Inc., will 
paform aircraft maintenance and mod- 
ification work at the National Aviation 
Facilities Experimental Center. Atlantic 
Citv, N. J.. under $809,350 FAA con- 
tract, Work invohes 12 jet and pis- 
ton engine aircraft used by the EAA to 
evaluate air traffic control systems. 

Robcrtsliaw-Fiilton Co.’s Aeronauti- 
r.il and Instrtimcnt Di'ision. Anaheim. 
Calif., will produce stability augmenta- 
tion amplifiers for the Cbnrait F-106 
under $963,338 contract. Tlie transis- 
torized unit is an airborne computer 
used to dampen pitch, roll and yaw. 
It commands the autopilot by summing 
aerodynamic .and fire eontrol data when 
the aircraft is being guided by the 
Hughes M.A-1 automatic fire control 

North American F-108 Niach 3 long- 
range interceptor elevons will he manu- 
factured bv Rohr Aircraft Corp. and 
Solar Aircraft Co. has been selected to 
build the Rapier’s wing leading edge 
and ventral fin. 

Metallurgical rcscnrcli center will lx- 
constnicted by E. I. DuPont dc Ne- 
mours & Co. at Baltimore. Md., for work 
in fields of high temperature metals for 
jet engines, rockets and missiles and 
atomic power generators. Installation 
will be completed in 1960. 

Aerojet-General Corp., Azus.i, Calif., 
has established an Anti-Submarine k\'iir- 
fate Division to speed completion of a 
multimillion dollar contract received 
recently for development and ptoduc- 
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Since merging with Food Machinery and Chemical 
Corp, and Tennessee Gas Transmission Co. a year ago. 
Grand Central Rocket Co. has developed an organiza- 
tion of highly competent management and efficient 
modem facilities. FMC and TGT have set as their goal 
building OCR into one of the strongest, most capable 
solid propulsion organizations in the country. 

With over 500 employees, this seven year old organ- 
ization (a veteran In this business) has some 200 engi- 
neers and scientists with an average of over eight years 
of experience in solids. 

This able group has been augmented with the addi- 
tion of Mr. John J. Crowley, former director of the 
Office of Guided Missiles, Dept, of Defense, as Vice 
Pres, for Project Management and Marketing; Mr. 
G. R. Makepeace, technical director of propulsion 
for Polaris, as Vice Pres, for Research and Engineer- 
ing; Mr. Albert T. Camp, formerly Head of the Pro- 
pellants Division, NOTS, as Asst. Vice Pres, and Dir. 
of Research; Mr, G. Daniel Brewer, of the Minuteman 
missile program. Space Technology Labs, as assistant 
to Mr. Crowley; Mr. George Cushman, former staff 
specialist in the Office of the Dir. of Guided Missiles, 
as Dir. of Marketing, and others. 

At this moment the Company has a capacity of 
700.000 lbs. of propellant a month to place at the dis- 
posal of the Nation's rocket program. 

OCR now has the know-how, men, lacllUies. finan- 
cial background, and the management capability to 
undertake successfully any solid propulsion develop- 
ment and production foreseeable in the Nation's mili- 
tary and space program. 

It has a planned standby available noiv-a strong 
complement of engineers, scientists and support per- 
sonnel to undertake these programs at once. They are 
now engaged in company sponsored work on propel- 
lants. thrust control, and reliability assurance to 
advance our knowledge and be ready with new and 
valuable ideas when called upon. They will not have 
to be taken off other important projects. 

If you have an application requiring a seasoned 
team of men and facilities to counsel you. to partici- 
pate in your advanced concept studies, or to start 

a prompt response. 




liar a iasl- 
! team needs, 
lonnel. Open- 
engineers.) 


Grand Central 

An Altiliate ot Tennessee Gas Transmission Company 
Anit Food Machinery and Chemical Corporation 
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g|| I PacAero converts Convairs 

in one i to Allison prop-jets 

down-time! i 

: AND COMPLETES THE MODERNIZATION 



While your Convair 340 or 440 is undergoing 
conversion to the G-M. Allison prop-jet Super 
Convair at PacAero Engineering Corp., you 
can have the entire airplane modernized 
within the same down-time, Refurbish the 
interior. Have that major overhaul. Get radar 
installed. And much more. Only at PacAero 
is it possible to get this unusual service... 
and from Convair-conscious specialists. 

PacAero is the exclusive source for con- 
verting Convairs to Allison 501-DI3 prop- 
jets. This is a result of joint design and 
development planning between General 
Motors-Allison and PacAero with the direct 
cooperation of Convair. 

Many important changes are included in 
the conversion, such as modifications of the 
nacelle, fuel system, heating, controls, 
empennage, and other elements. What better 
time to complete the modernization of your 


Convair, especially when the modernizing 
will actually cost iess when done at the same 
time as the engine conversion. 

All PacAero materials and workmanship 
are warranted and certified. And PacAero 
engineers and technicians are rcknowledged 
to be among the finest in the Aviation 
Industry, When you bring your Convair to 
PacAero for the Allison Conversion, consider 
the important advantages to having these 
done at the same time; 

Custom interior design, installation 
Radar installation 
Fuel expansion, outboard and/or 
inboard tanks 

General upgrading of airframe 
Overhaul and service 
Exterior painting 
Specialized electronic installations 
Navigation and communications 
installations 


PacAero Engineering Corp. 




tioii of a new t\pe of ;nili-subniariiie 
torpedo and to expand the company's 
basic research ia ASW detection, under- 
water communications, weapon systems, 
ocean surscillance and related acli\'ities. 


Consolidated Diesel Electric Corp.’s 
Aircraft Equipment Dirision. Stamford. 
Conn., will build transformer-rectifier 
type power supplic.s for starting jet en- 
gines under S450.000 .Air E'orce con- 
h-.ict. Power units will ha\c an output 
of 1,000 amp. at 28 v.d.c. from an 
input of 220/440 v. 60 cycle a.c. 

Vitro Laboratories, Silver Spring, 
Md.. will build weapon srxtcm simula- 
tion and training desices under three 
contracts from the U. S. N’aval Training 
Device Center. Port Washington. 
N, Y.. and one from the Curtiss-Wright 
Co,. Carlstadt, N. J. The four contracts 
total 5225,000. 

Lockheed .Aircraft Service, Inc. will 
maintain Navy Lockheed WV-2 and 
R7V aircraft at Nesv York fntcrnational 
Airport and at Honolulu under two con- 
tracts totaling 513.100,000. 'I'hc New 
York contract covers the .Atlantic 
\V'V-2 aircraft based at .Argentina, New- 
foundland. and Paxtuxent River, Md. 
The Ilonohilii contract calls for main- 
tenance work on Pacific based AA'V-2 
airborne early warning aircraft and R7V 
transports and will be performed at the 
N’aw facilitv in Kcehi Ligoon, Hawaii. 

Electronic Systems Laboratory is the 
new name for the Servomechanisms 
Laboratory at Massachusetts Institute 
of Technology. Electronic Systems is 
said to more closely describe the control 
technology, data processing and inc.is- 
iiring system tesearch now being carried 
out by the laboratory. 

Hawker Siddeley Group has fonned 
an advanced design team to work on 
supersonic transports and space vehicles. 
Designer of the Canadian Avro CE-105 
Arrow fighter, J. C. Floyd, will head the 
new unit, which is to he staffed bv kev 
men from operating companies within 
the group. 

Kokker do Brasil, a whollv-owned sub- 
sidiary of Hie Nctherland's Eokker 
|«rent plant, has started voluntary bank- 
ruptcy proceedings at Sao Paulo. Eok- 
ket do Brasil began assembling training 
aircraft for the Brazilian goveminent in 
1933 on a cost-plus-1 3% basis. 

Aerojet-General Corp. will produce 
1 3 liqiiid-powctcd rocket engines similar 
to those used in A'anguard and Thor 
Able and modified for Delta deep space 
program under a multimillion dollai 
contract from Douglas Aircraft Co. 

AVIATION WEEK, August 24, 1959 



For over a hundred years, the metal that answers to two names — 
columbium and niobium — sat bappily around with no real job all its 
own. although the stainless steel people have used small quantities of 
this "rare" metal as a stabilizing clement. 

Then about 1957 the people at Tapco decided columbium, now no 
longer "rare", ought to go to work... at the hot spots io missiles 
and aircraft. 

In the past 18 months, the Tapco Group, in joint research projects 
with E.l. duPont de Nemours & Co., Inc., has worked out commercial 
ways to produce columbium alloy forgings and sheet-metal parts. These 
columbium parts will withstand very high combustion temperature in 
gas turbines and very high friction temperature in missile structural and 
surface parts. Tapco columbium-working experience includes precision- 
forging of turbine blades and forging of leading edge preforms, as well as 
stamping, welding, and machining columbium alloy sheet and extrusions. 

If your project needs heat-resistance to 2600 F, sustained strength at 
elevated temperatures, good resistance to high-temperature oxidation, 
let us show you how Tapco experience can supply the columbium alloy 
parts to meet these requirements. 



TAPCO GROUP 

Thompson Homo Wooldridge Inc. 

OEPT.AW-eSS • CLEVELANDiT, OHIO 




AVIONICS 


Welded Modules Reduce Component Size 


By Phili]) J. Klass 

^Vash^Ilgton-Coll^t^ut•ti<)n tecliniquc 
wliicli sijslits the size of a' ionics equip- 
ment by or moa- and icduccs its 
Height by neatly as iimch, yet uliicli 
uses existing consentional components, 
is arousing industry interest. 

The tcclinique. sonictinies referred to 
as ■\\fld-pack," also promises greater 
resistance to shock and vibration and 
iniprosed reliability. 

NasT iccentiv insited approximately 
a dozen asionics inanufactncers to suh- 
imt bids for the fabrication of «eld- 
]uck versions of the guidance computer 
to be used on later models of the Polaris 
fleet ballistic missile. Manufacturers 
nere briefed on the technique at the 
Massachusetts Institute of Technology's 
Instrumentation Laboratory (AW Aug. 
10, p. 71). The Hcld-pack \ersion of 
the computer will be only about one- 
quarter us large and as heasy as the 
conventional construction unit used in 
early missiles. 

I'cchniquc is the brainchild of Sam- 
uel Francis of Francis Associates. 
Marion, Mass., ssho seseral years ago 
interested MIT’s Instrumentation Lab- 
oratory in its potentialities. MIT spon- 
sored the dcselopment using -Air Force 
I'unds initialls. more recently with 
Nav\' money, for application to inertial 



oratorv engineers and from Raytlicoii, 


isliich was Ijrought in as a manufactur- 
ing source for prototype hardnarc. 
I'fancis Associates, a consulting engi- 
neering firm, set up an affiliate knoua 
as Si|)pican Corp.. Marion. Mass., to 
fabricate wdd-pack units for MIT. 

W'cld-pack construction is ideally 
suited to digital computers nhere there 
are dozens of repetitis e subcitcuits. each 
using transistors, diodes, resistors and 
capacitors. Hosscser. it is not limited 
to rcpetitis'c circuitry and should pay- 
off in many types of asionic equipment, 
according to 'niay cr I’tancis. one of the 
partners in h'tancis .Associates. 
Consfructron Description 

In appearance, wcld-pack construc- 
tion bears a sliglit similarity to the 
three-dimensional sandwich type con- 
struction employed by some asionics 
manufacturers in which components are 
mounted by their axial leads between 
t«o printed conductor boards. For 
example, the modules used in portions 
of the ness- Ait Force AN7ARC-6S air- 
borne HF radio deseloped by Hughes 
Aircraft, employ this sandw ich construc- 

Upon closet examination, howescr. 
the significant differences behreen con- 
s'cntional saiidsvich and the new weld- 

example, in weld-pack, tlic components 
arc stacked almost like cotdwood, usu- 
ailv svitli their bodies in direct contact 
with adjacent components. Such light 
spacing is possible because an electrical 



resistance welder is used to make elec- 
trical connections instead of a con\-en- 
tionai soldering iron or solder bath. 
When a soldering iron is used there is 
danger of damaging nc-arby components 
unless sufficient clearance is presided. 

Components c.m be stacked to form 
almost anv desired shape of module. 
For MlT computer applications, a 
number of nearly identical logic sub- 
circuits ate built up into a module 
(called "logic stick”) svhich measures 
approximately an inch square by seseral 
inches in length. .A group of sucli 
logic sticks then is stacked together 
like building blocks into a solid assem- 
bly H-hich i.s the computet. 

.Although procedures for fabrication 
of sveld-pack units will vary, depending 
upon the manufacturer, the general 
outline is as follows: 

Transistors are glued back-to-back 
with their leads protruding from oppo- 
site ends. Then, together with resistors 
and capacitors, they are placed betn-een 
two tfrin Ms-lar tapes svilh holes 
punched to receive the component 
leads. The Afvlar tapes serve as a jig 
tor assembling the individual comprs- 
iicnts. much like the printed conductor 
hoards in consentional sandwich con- 
struction. Howeser. the tapes base no 
interconnecting conductors. 

Nickel Ribbons 

When the resistors, capacitors, tran- 
sistors and other components hase 
been installed, with their leads protrud- 
ing through holes in the tapes, thin rib- 
bons of nickel are welded to appropri- 
ate leads to interconnect components 
into a group of subcireuits. 

lire stick now consists of a series of 
subcircuits which are not yet intercon- 
nected. The manner in which these 
subcircuit elements arc interconnected 
will depend upon the function to be 
perfonned. Components which need 
no further electrical connections have 
their leads dipped oft so they do not 
extend beyond the nickel bus-bars. 

The nickel ribbon bus-lurs arc next 
insulated from the inter-element con- 
nections which will follow by cover- 
ing them with another Mvlar type, 
alio H-ith holes which permit remain- 
ing component leads to protrude. 

Two mote Mslar tapes, each contain- 
ing a grid or matrix of nickel ivitcs. 
are then ptep-jted by placing series of 
H-ores along the length of the tape on 
one side, with a series of wotes run- 
iiing transversely on the op|)ositc side 
of the tape. At certain po.sitions. de- 
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termined by the required inter-clemcnt 
connections, tiny holes base been 
punched in the tape so the longitudinal 
and transverse wires can be welded to- 
gether to provide desired connectioiis. 
I'hosc wires in the matrix which are 
not needed for electrical connections 
for the paiticular logic function being 
fabricated arc clipped off and dis- 

Component leads which were not 
clipped off earlier, protrude through 
tinv holes in the tape and provide the 
means for connecting the individual 
subcitcuits to the matrix. When all 
such connections liave been made the 
stick is now a major subassembly of a 
digital computer. 

Until the time the matrix tapes arc 
placed atop the sticks and weld-con- 
nceted, each stick is identical. Tlic 
configuration of the matrix tape de- 
termines the function the stick will per- 

Stick Encapsulated 

Input-output connections to the 
logic stick ate provided also bv the 
longitudinal matrix wires wliich are 
brought out to a sort of combined ter- 
minal block/ connector at one or both 
ends of the stick. Then the stick is 
ready to be encapsulated. Components 
which dissipate the greatest heat usually 
arc located along one of the external 
surfaces of the stick. If this is not ade- 
quate, thermal conductors can be 
brought out to a metal heat sink plate 
which is attached tn one surface of the 
stick. 

Instrumentation Laboratorv has de- 
veloped a technique whereby an IBM 
650 digital computer can be programed 
to device the optimum layout of com- 
ponents and their interconnections for 
logic sticks. The 650 computer and 
its output equipment produce a phvvi- 
cal layout which can be photographed, 
reduced, and used to print a wiring 
diagram showing required matrix con- 
nections on the strip of Mvlar tape. 

Using conventional subminiature 
components, it is possible to achieve 
packaging densities of at least 1-tO,- 
000 components per cubic foot. If 
microminiature hearing-aid type transis- 
tors, resistors and capacitors are ctii- 
ployed, figures of up to 260,000 can be 
achieved- By wav of comparison, a 
density of J5,000 to 50,000 compo- 
nents per cubic foot is about the best 
fliat can be obtained with conventional 
printed conductor hoard construction. 

Furthermote. these packaging densi- 
ties can be achieved for entire equip- 
ments, not merely for a few isolated 
modules. The rectangular configura- 
tion of the wcld-pack sticks provides 
maximum space utilization without the 
wasted areas frequentjv found in more 
conventional equipments. All of the 




COMPONENTS are first sandwiched between two thin Mylar sheets nith thrir leads 
protruding thrmigh holes in the sheets. Then nickel ribbon wire is welded in place to 
connect components into group of individual subcircuits (left), I'o inlctcnnncct individual 
sub-subcircviits in the module, two more My lar sheets with grid of wires are prepared (right). 
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wiring required to inttrconncct sub- 
circuits is iiitegtiil within the stick, 
wliilc all of the wiring required to inter- 
ainncct individual sticks into a com- 
plete equipment is contained in the end 
terminal-board connector to whicli they 
arc attached. 

Once the stick has been encapsu- 
lated, it exhibits e'xtrcmcly liigli struc- 
tural strength for imich the same rea- 
son that reinforced concrete is so strong, 
llie matrices of welded nickel wire and 
ribbon in two planes, and the closely 
stacked components in the third phine. 
act much like the steel rods in tein- 
forced concrete. 

Iliis. combined with the extrcinclv 
compact, lightweight constnicKon gives 
e-jch stick or module a very high stiff- 
iie.ss-to-neight ratio. \Mien a group of 
sticks arc stacked sidc-bv-.sidc into a 
comolete as.scmhlv. additional structural 
reinforcement and rigidity is achieved. 

Rugged Construction 

To illustrate the ruggetiness of the 
weld-pack ennstmetion. Rav thcon 
quotes the following sort of shock-v ibra- 
tion environiiicitt vvhicli the units can 
withstand without difficultv or malfunc- 
tioning: 

• Vibration: sOg. swept sine wave from 
75 to 2.000 cps- in three minutes, rc- 
l>c;ited for total of 12 hr. 

• Shock: 1 50g of 1 1 ms. half sine wave; 
l.OOOg of 0.5 ms. impiilsc- 

ntc use of welding instead of solder- 
ing is expected to improve over-all reli- 
abilitv and linvited tests to date 
substantiate this expeetation. .Mthough 
considerable experimentation may be 
required to determine the best dis- 
charge voltage, duration and electrode 
shape needed to produce a mod weld, 
once these have been established the 
operation is much more consistent than 
soldering and hit less dependent upon 
the itidividual operator's skills. Iliayct 

I''urthennorc, a defcctiv e weld usiiallv 
is far easier to detect by visual inspec- 
tion than is a poorly soldered connec- 
tion. Francis predicts that if shmiki he 
|jossib!e to product an average of innie 
than one million welded connections 



In the timing, firing and insiramentalion of naclear devices, a single error in judgment cr mistake 
in technical operation can lose a costly experiment or worse. 

Vet Edgetton. Germeshausen & Grier. Inc., has helped to conlrpl, measure and photograph every 
nuclear test detonsllon for the Atomic Energy Commissron. Its record — mote than 100 shots in 
10 years - and EGtG has never lost an eiperiment! 

The unmatched capabilities proved by this remarkable record are applicable directly to the 
firing, instrumentation and tracking of missiles and satellites, as well as to other Space Age 
problems. Edgerton. Germeshausen t Grier, Inc. otters expert support to the missile man in: 

Test facility operations • Test instrumentation systems • Nuclear warhead technology 

Precise detonator timing • Flash systems for optical tracking • Technical field photography 
Scinlihc Ht n^tini imlim, ■ pkrMS M dKlmm lie miUUi. tddiliiiiil Manlioi mil h finisW ifH neaeil. 

(^[1^ EDGERTON, GERMESHAUSEN & GRIER, INC. 

160 BROOKLINE AVENUE, BOSTON 15, MASS. • 1622 SOUTH "A" STREET, LAS VEGAS, NEVh 
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SECTION OF MATED MS 310011 « MS 3I04R 


STU 



Check Ihe PLUS features of 
the NEW Amphenol "R"! 


Stub R is the newest member of amphekol’s family of 
fully approved MIL-C-5015D environmentally resistant 
connectors. The “R” construction is a I'ecent addition to 
this Specification and is described as “environment re- 
sistant-light weight". Like amphenOL's superior Stub E, 
the Stub R offers plus features above and beyond the 
minimums established by the Specification. Together, 
these connectors provide useis with a complete selection 
of the shortest, lightest, finest environmentally resistant 
AN 'MS connectoi-s available to M1L-C-5015D. amphenou 
Stub R connectors offer the following plus features: 


• Slippery Grommet Material A special neo- 
prene material that allows easy slippage over 
wires. A cost-saving advantage that speeds up assembly. 


© Unitized Rear Grommet Grommet, clamp nut, 
clamp shell and retainer ring for m a single sub- 
assembly, making assembly and disassembly easier and 
quicker than with any other “E" or “R" connector. 

© Uniformly Tinned Solder Pockets Uniform 
and complete distribution of solder tinning on 
the inside of the solder pockets, assuring the user of 
producing the best electi ical and mechanical connection. 

@ MetaI-to*Metel Bottoming The unitized rear 
grommet provides metal-to-metal bottoming to 
the front shell when the grommet is fully engaged, assur- 
ing pre-detormined, controlled sealing and minimizing 
the possibility of compression "set”. 


Ease of Soldering Solder pockets are exposed 
V®./ for easy wiring and soldering, providing fast, 
low cost and high quality assembly. 

® ’*0" Ring The Stub R incorporates an “O” ring 
on the shoulder of the MS 3106 plug for addi- 
tional sealing protection. 


© Shorter length. Lighter Weight Both Stub E 
and Stub R are the shortest and lightest types 
available, allowing for more compact equipment that 
saves money whore weight = money, as in aireraft. 

Closed Entry Socket Contacts Resistant to test 
VV prod damage, female contacts are machined of 
a copper alloy and provided with a closed entry. 

© Positioned Contact Pockets All solder pockets 
face in the same direction, accelerating wiring 
and substantially reducing assembly costs. 



C^^PHENO0 DIVISION J830 S. 54th Aue., Chicago 50, Illinois 

- - - Amphenol-Borg Eiecironics Corporation 




INDIVIDUAL modules ace assembled into 
j complete computet, or device in fishiic 


pet undetected defective weld. Bc- 
c.iuse welding requires cmlv a brief 
and atxurafely timed burst of heat, 
ibcrc is fat less possibility of damaging 
heat-sensitise components like transis- 
tors and diodes during asscmlilv, .accord- 
ing to Stephen Cudlib! of the Instru- 
mentation laibotatorv. Tliis makes it 
possible to tvcld-conricct a Component 
at a point close to its bodv, eliminating 
the sp.icc and weight of tong leads for 
tliousands of components. 

Instrumentation Laboratory has been 
conducting life tests of one complex 
srttem, containing 2,500 transistors and 
diodes and 1,000 resistors and capaci- 
tors. subjecting it to \oltage cscling, 
but no shock or vibration. After ncatlv 
2,000 hr. of operation, there has been 
cmlv a single failure— a silicon transistor 
-Cudlitz says. 

Raytheon, in life tests which nosv 
total “thousands of hours," lias not cx- 
paienced a single failure, according to 
a companv spokesman. 

Once a svcld-pack unit has been cn- 
capsiil.ited. replacement of a failed com- 
ponent is impossible. Tire entire unit 
must be discarded. Even before encap- 
sulation it is moderately difficult to 
replace a defective component after the 
matrix tape lias been in.stallcd. Tor this 
icason, components are thotoughlv 
le.stcd prior to assembly and at key 
•stages in the fabrication process. 

At first glance it might appear that 
sscld-pack construction would lie con- 
siderably more cxpensisc tlian conven- 
tional printed hoard construction. How- 
ever, MIT. Raytheon and Sippican all 
say that if is directly compctitisc for 
botli pilot and large-scale production 
quantities. If mechanized assciiiblv fa- 
cilities were dcs elopcd, Cudlitz bclicscs 
llic wcld-pack technique miglit prose 
substantially cheaper than conscntional 

rrancis Associates lias been granted 
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one Iwsic patent on the wcld-pack lecli- 
nique, has sescral others pending, ac- 
cording to 'Ihaser fraiKis. Ilosvcser. 
Ihe gosernment has rovalts' free rights 
because of its funding of the deselop- 

Francis Associates cutrentls' is svork- 
iiig ssith sescral outside companies, as- 
sisting them in adapting their circuits 
for wcld-pack construction and in set- 
ting up their own in-house wcld-p:ick 
cjpabiiitv. 

Both Ras thcon and Sippican. which 
arc producing pilot quantities of wcld- 
pack unils for iiistrumcntatioii laibora- 

coiiipaiiies. Newlv fomicd firm, called 
Ditran Insfrmiicnts Corp., West New- 
ton. Mass., also plans to produce wcld- 
pack units under contract. 

Sippican docs not plan to bid on 
Navy's forthconiiiif wcld-pack guidance 
computer production program, but Rav- 
thcon probabh' will. Other coinpnies 
that were imited to bid include; .\C 
Spark Plug, General Klectric. Hughes 
.\ircraft. International Business Ma- 
chines Corp., Kearfott, Lockheed. 
Minncapolis-Honcs-well, Radio Corp. of 
.\merica, Spern Gyroscope and Texas 
Instruments. Hughes and IBM are 
known to liaie been inscstigating 
welded construction techniques on their 
own, prior to the recent briefing on 
wcld-pack construction. 

Because many of tlie techniques in- 


Miked are similar to those used in the 
maiHifactiiie of saciiuni tubes, tube 
makers ina\ mo\e into the field to com- 
pensate for possible loss of market to 
semiconductors. Raytheon's wcld-pack 
work is handled bv compans ’s Industrial 
l ube Division. 

Capital Linkiti Cities 
Willi Unhac System 

Was!iingtoii-C: ipit.i! Airlines re- 
centh inaugurated its Remington Rand 
Univac electronic resers-ations system, 
linking 12 cities on the eatricr’s routes 
with its W'ashington headquarters. Uti- 
lizing 175 agent sets connected bv long- 
line teletype network with a computer 
in Washington space control, the svs- 
tem handles scat sales and cancellations 
and provides seat availability, weather 
and flight shitus infonnation when the 
computer is queried. 

Capital cities not dirceth linked to 
the computer are served by two special 
agent sets located in the space control 
headquarters. Telephone transactions 
and inquiries from these cities are re- 
layed to and from the computer by use 
of these sets. 

Tlie Unisac File-Computer makes 
use of fisc magnetic drums, each with a 
180,000-cliaractct storage capiacitv. It 
prov ides information on a 2 million-scat 
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Melpar is an arsenal of technology supplying 
vital electronic elements linked to the nation's 
alert, en garde defense posture- Advancing the 
state of the electronic art is our mission — in- 
volving original conception, design, expedited 
production, and logistics support. Melpar equip- 
ment is created and produced for world-wide 
governmental, industrial and space application. 
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A\iouicsi Profits Rise 
In 1959 First Half 

New Yo^k-.\^•io^ics mimafiictuicrs' 
financial returns for tlic first half of 
1959 ace slnm-ing a he-altln inctivse in 
sales and an c\en stronger rise in profits 
over figures reported during the same 
period in 1958. Here arc a feu repre- 
sentative examples; 

• Texas Instruments, Inc., reports high- 
est sales and earnings for any second 
quarter and first half in the coiiipam '', 
history. Second quarter sales were S51,- 
-tfiS.OOO. up 1 37% from the second 
quartet of 1938, Earnings during this 
period were 53,322,000, equal to 86 
cents per coinnmn share, an increase 
of 170% from the previous year. Total 
sales for six months of 1959 ucte S94. 

199.000. up 124% from the first half of 
1958, Six months net earnings were 

56.303.000, equal to SI.62 per share. 
I'he latter is an increase of 145% oxer 
tlie prev ious year. Tlic companv expects 
1939 sales to total approximateh' S200- 
million, more tlian double last \c-ar'' 
S91.9 million. Present backlog is .583.7 
million of which about 542.5 million 
represents direct goxecnmenl contracts. 

• Lear, Inc., reports a 32% increase in 
sales for six months ending June 30 o\ei 
tlie previous year's first lialf, u itli a "9% 
increase in net earnings oscc tlie corre- 
sponding period. Total sales for first 
half of 1959 were 538.576,000, u-illi 
profits of 51,124.000. equal to 44 cents 
pet share. Per share earnings la.st vear 
for the same period uerc 27 cents im a 
slightb' fewer number OHtsWiidin|. Sec- 
ond quarter sales were 521,553,000, 
with earnings of 5728,000. equal to 28 
cents pet share. This represents a 24% 
increase in sales and a 75% increase 
in per share earnings over the same 
.second quarter of 1958. The company 
reports a June 30 backlog of 574.5 mil- 
lion, 3% higher than as of Jan. I. and 
10% abo\-e the backlog of a vear 
earlier. Shipments in the la.st half of 
1939 arc expected to exceed 542 mil- 
lion. the company reports. 

• General Precision Equipment Corp. 
reports second quarter sales of 555,319.- 
8(53, an increase of 30% oset sales in 
the same quarter of 1958. Earnings 
were S1.I43.II4, equal to 77 cents per 
common share after disidends on pre- 
ferred and preference stock. Earnings 
for the same period of 1958 ucrc 5283.- 
239, approximately equal to preferred 
di'idends paid. Sales for the first six 
months of 1959 were 5102.301.439. an 
increase of 23% oxer the first half of 
last vear. First half earnings xxetc 
52,063,121. equal to 51.34 per share 
of common stock after preferred dixi- 
dends. an inacase of 174% oxer the 
$754,934 profit for I95S'.s first half, 
xxhich was equixaicnt to 16 cents for 
each share of common stock after pre- 
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Raytheon Studies Unmanned Space Platform 


Ravihcon Co. has received a 590,000 shid 
Centei for the company's proposed radio-f 
serve as a flriiig platform for surveillance me 
\iig. 17. p. 54). Platform uoiild be designe 
its antenna from the ground, 
fetred di'idends. Tlic conipanv’s back- 
log as of June 30 is 5200 million. lf>% 
.ibovc figiiro on Mar. 31, 1959. and 
259r above backlog as of Dee. 31. 1958. 
Sales and earnings ate c.ypcctfd to sho« 
continued ini|)rorenicnt during second 
half, the company says. 

• Chicago Aerial Industries. Inc., re- 
ports first half sales of 86.007,478. up 
(M over first half of 1958. Earnings 
of 8400,525. equal to 76 cents per com- 
mon share, were up 805f. o\cr previous 
year's first half. The Cimiptiny hiicklog 
exceeds 86 million. 


oKCtcd uiimauned helicopter, designed to 
lar or extended-range communications (AW 
i to liovet on mictouave energy beamed to 

San Francisco Builds 
Separate IFR Room 

San Francisco— l''cdcrul .Aviation 

Agcnct- has unveiled a "hot-line" cim- 
trol tower intcteominuiiications system 
at San Francisco International Airport 
wliicli is expected to set a psittcrn for 
other such installations in military and 
civilian tenninals across the nation. 

Designated the SK-1, the system 
makes it feasible to maintain a separate 
IFR room by providing instantaneous, 


selective voice communication between 
that room and the control tower, it 
also provides fast land-line contact with 
other control facilities in the Bay Area. 

Increased volume of air traffic aivd 
the advent of the jet transport neces- 
sitated extra radar scopes in the San 
Francisco tovvervliieh threatened severe 
overcrowding of operators and equip- 
ment. Under the direction of Chief 
Controller E. P. Sullivan, a separate 
radar room on another level was de- 
signed. Pacific Tclcplionc dr Telegraph 
was requested to work out an intercom 
system to replace facc-to-facc conversa- 
tion and occasional shoulder-tapping 
wliich characterize conventional com- 
munie.ition hetvvccn radar and control 

Tlie result, after 18 months of devel- 
opment and engineering, was the SF'-l. 
Heart of the svstem is new Ak'cslern 
Electric 59SA key switchboard, one- 
fifth the size of the standard 3\'cstern 
tilcctric 102A unit. Through two key 
switchboards located on panel of each 
operator, any of the eight stations which 
make up the control tower-radar room 
complex can communicate instantane- 
ously with any other station mcrclv- by 
pressing a dimly lighted key. 

If the line is busy the key "'ill shine 
brightlv'. hut an override feature auto- 
matically cuts the c-alltr in on the con- 
versation if he presses the key anv-vvay. 
The system, which contains 36,01)0 
separate wire connections, cost about 
851.000 to develop and install. Other 
features include; 

• Lightweight headsets, about the size 
of a large hearing aid speaker. 

■ Modular construction of tlic key- 
boards. permitting fast replacement for 
maintenance purposes. 

• Dual phone jacks for training pur- 

• Hot-line backup system, consisting of 


• Electronic Communications. Inc., re- 
ports sales of 825,755.492 for the first 
nine months of its fiscal year, an increase 
of 60% over the same period last year. 
Net earnings were 8763.339, eqiui! to 
81.90 per common share after a pre- 
ferred dividend. Iliis is nearly a 
1,200% increase over dollar eanungs 
last year. For the tliird quarter, the 
compiinv reported sales of 87,784.012. 
np 26% for the same quarter last vtar. 
Net caniings were 8267.156, equal to 
66 cents per common share, compared 
w ith a net loss of $3,556 for same quar- 
ter of 1958. Company backlog as of 
June 30 was 812,2 million. 

• The Sicglcr Corp, reports net earnings 
of 82.203,022. equal to 81.36 per share 
for fiscal jear ended June 30. Per share 
earnings are up 70% over last year’s 
figure, with about 6% more shares out- 
standing. Sales for the v'Car totaled 
$77,074,442, approximately 6% above 
the previous year’s figure. 
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a loudspeaker vvhieh overrides all point- 
to-puint communications in event of 
cnierge-nev. 

■ Tiny loudspeakers at each scope, 
which automatiadly carrv' the voice of 
the pilot in flight when the radar op- 
erator is speaking on .1 land line. 

Most significant feature of the new 
radar room is the e-asc with whicli the 
radar equipment can be maintained. 
Directly behind the instrument bank is 
a brightly lit work area, in which lep.iirs 
can bo made with a miniinmn of inter- 
ruption to operations, 'nie room itself, 
part of an addition built in 1958 at a 
cost of 8115,000. features subdued, 
carefully reflection-proofed lighting. 
Each radar station has compact uvet- 
ticad, eockpit-type controls. 



Japan Vies for Sales 
In Avionics Market 

Los .-kniclcs, Calif.— Reborn Japiinesc 
precision industries are producing high- 
quality, low-cost semiconductors which 
are so competitive with U. S.-built prod- 
ucts tliat -American companies are "fall- 
ing over tliemselves" trying to buy into 
the Japant-se firms, according to I'rank 
-A. Kasala, president, Twin Lock, Inc., 
manufacturer of electrical terminal 
blocks here, lie returned recently from 
a tour of Japan during which time he 
was a guest of Japanese industry and 
closing speaker at the First International 
Symposium on Rockets and .Astronau- 
tics held in Tokyo. 

.According to Kasala, several large 
U. S. companies, among them Interna- 
tional Business Machines and National 
Cash Register, already have set u]> in 
Japan and arc turning out precision elec- 
tronic equipment on a price basis with 
which U. S. comtsanics cannot com- 
|>etc due to lower Japanese labor costs. 

lie dispelled the common .American 
conception of the shoddiness of Jap- 
anese-built goods and contends the cal- 
iljcr of tlicir products is excellent. In 
Kasala’s opinion, tlio qualitv of Jap- 
anese-hnilt computers, inemotv drums, 
digital readout equipment, etc., is su- 
perior to the products of U. S. labor. 

Automation has not been neglected 
by the Jap-.incse either, he said. Excel- 
lent laboratory facilities ate available to 
study automation possibilities and even 
though labor is elic-.ip, automation is 
iJushcd to acliicvc high volume. One 
Japanese plant alone, he said, turns out 
in excess of 1,5 million transistors a 
month using fully automated processes. 

Doors ate gradually being closed to 
U. S. interests, he continued, citing that 
tlie American exports Japan needed were 
U, S. dollars and technology. CapiFal is 
now no longer needed due to a steady 
strengthening of the Japanese yen oh 
the world market and Japanese tech- 



•rracl-navigatinn computer, for use with Rad; 
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PRACTICAL FIRST CHOICE 
FOR BUSINESS... 

PAIRCHILD 



The Fairchild F-27 propjet transport is first choice of corporations 
because it is tailored to their special air transportation 
requirements.. All the superior qualities that make the F-27 a 
superb profitmaker for short-medium range airlines also 
make it an economical, efficient aircraft for cost and time conscious 
corporations. Such leading companies as General Tire & Rubber 
Co. and Johns-Manville Corp. are now using the F-27 for a wide 
variety of tasks. It has been purchased by a total of 21 firms 
to which airaaft are an essential tool in day-to-day business activities. 


^FAIRCHILD/^°^^ 

FAIRCHtlO ENQINe • AIRPLANE CORPORATION • HAGERSTOWN, MARYLAND 
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iioli)gical Ciipjhilitv Im progressed to 
the point wliorc iiiitsiik- litlp is no long- 
er solicited, Kasiilii said. Some com- 
panies lime set up facilities in ]apnn 
mill to find that getting dollars out of 
that country is almost impossible, and. 
he added, trade restriction,? are so com- 
plex that a finn of .American lanicrs in 
'I okio has been specializing in these 
problems for some time. 

'I'brcc methods ate open to U. S. bus- 
inessmen who Hunt to fake iidsantagc of 
low lapanese labor costs, Kasala said: 

• Isstablisfi tlicir o«-n luamifacturiiig 
f.icihty in Japan. Tliis is difficult be- 
cause of the "tine print" which creep 
into the agreements and results in dif- 
ficultv in getting monev out of Japan. 

• License a Japanese coiiipiny to man- 
ufactiuc products. The same drawbacks 
are inherent in this arrangement as in 
the preceding one. Additionally, pto- 


Marconi Demonstrates 
Avionic Systems in Air 



navigational instruincnts arc installed, in 
addition to those in the cockpit. Pfioto 
at right ivas taken just aft of cockpit 
E'lquipoicnt includes Marconi .\D23QOB 
doppicr navigator. Tvpe .\D7I2 radio com. 
pass, Type .\D722 subminiatiirc radio com- 
pass. ‘I'lpc AD307 high.power IIF com- 

.AD70; VHF mniti-channel coonnun’in- 
tiuiis traiisniitter, with associated Tvpe 
AD704 receiver. Tvpe ,\D308 airborne tele, 
printer receiver, and VOR/IL8 equipment. 


tecfi'c tiiriffs mav force prices to the 
U. S. consnincT as high as domestic.illy 
inamifactnred goods. 

• Buy into Japanese industry— difficult 
lx;cjiise U. S. capihil is no longer sought 
with the same fenor it once was. 

In Kasala’s estimate, the Japanese 
lack one important tool used extensively 
in the U. S. for .scientific research; 
naincli, the triiimvcrate composed of 
iiidiistTy-uniiersits-govetnmcnt. Re- 
search in Japan is conducted on an in- 
iliiidiial basis tu sohe problems as they 
are confronted. Industry and goi'cm- 
ment do not seem to take adiantagc of 
research skills aiailable in universities 
and the granting of studies has not been 
practiced. His opinion is that this is 
a lack of coordination on the part of 
industry due to a deficit of trained man- 
agement personnel. That the Japanese 
are aware of this is evidenced by their 



In addition to 

the 21 companies which have 
selected the Fairchild F-27, 
twehe local airlinei are flying shit 
proved profitmaker in daily ichedaled 
lervice. Unturpaited thort-fleld 
capabitisy, permitting operaliont 
at many airport! dosed to other 
propjet! . . . pressurization ...air 
conditioning on the ground and 
in she air . . . are a lew of she 
ontitanding features that make the 
F-27 she air traffic generator of 
the Jet Age— and fins choice of 
airlinei and corporations. 

The Fairchild F-27 is in 
daily scheduled service with 

ALOHA AlfiLINES 
AREA (Ecuador) 

AVENSA 

BONANZA AIR LINES 

NORTHERN CONSOLIDATED 
AIRLINES 

OZARK AIR LINES 
PACIFIC AIR LINES 
PIEDMONT AIRLINES 
QliEBECAIR 

TRANS MAR BE CORTES 
WEST COAST AIRLINES 
WIEN ALASKA AIRLINES 



AVIATION WEEK. 


4, 1959 




keen inkTcst in nil things iiricntfd t(i- 
watd nianagcincnt training methods- 
So far. impact of tlie Jairancsc pre- 
cision industries has nut been fe)t ui the 
U. S. defense hiiving pro|nun, lie said. 
Isccanse of our gosemrncntal polio to- 
svatd billing U, S.-made items. This is 
not to wy. according to Kasala, tliat 
Japanese-made semiconductors could 
not be found in a computer manufac- 
tured in tlie U- S- for a commercial com- 
pany and used on a defense contract. 
He concluded himcicr, that direct con- 
tracKng or procurement of items for de- 
fense is not being done. 

I '"oVoW' I 

^ FILTER CENTER 4: 

► British ATC Beacon-Radio Dhision 

of Bendix Curp. will manufacture and 
distribute its version of an air traffic 
control transponder beacon deieloped 
by Cossor Radar and Klectronics. Ltd. 
of Loudon. These Cossor beacons ate 
noil being installed in BO.AC’s Boeing 
707 Iiitcrcontiiiental jet transports. 
The beacon is said to be traii- 

sistorized and capable of accommodat- 
ing 64 identification codes. It occupies 
i .VTR and weighs IS lb. 

► Some Like It Hot— Jupiter's outer 
.itmoipliere reaches temperatures above 


10.0001' while the planet's ammonia 
and methane clouds at lower atmos- 
pheric leiels reach temperatures of 
-220K and colder. 'Ibis picture of 
Jupitcr'.s atmiisplierc. gathered bi radio 
astronomers at tlie CaliforiiLi Institute 
of Technologi''s Radio Obsenatory, in- 
dicates that the planet is surrouudexl 
either by a corona similar to the sun's 
or a radiation belt like that aroimd the 
e-.irth. scientists say. 

►Mow lligli and How rast?-.\n air- 
borne computer that will employ in- 
frared detection to assist if detennine 
altitude and speed of a photo recon- 
naissance aircraft is licing deicinpcd bv 
Avion Division of Al'C Industries. Inc. 
Tlie computer, called the V/II Ivelocits’ 
over height computer) is aimed at 
soiling the problem of blurred films 
iihicli result when filuispeed flirougli 
the camera is not kept constant in re- 
lation to aircraft speed and altitude. 
■[ he unit uses two infr.ired sensors set 
longitudinally and pointed at the 
ground, one aimed sliglitli' abe-.id of 
the other. 'The time difference Iw- 
tween when a target is detected hi' the 
two sensors is the basis for computation. 

► Mcrcuri- Progranier— Development of 
a satellite clock and time programcr 
for the Project Mcrcim- capsule is un- 


der ii-ai at Waltham Precision Instru- 
ment Co. under a subcontract from 
McDonnell .\ireraft Corp. Called a 
clitonoiiiettic progranier, the dciice 
will record elapsed time from launch 
and automatically set in motion on a 
precise .scliedule 1 5 actiiities including 
re-entry into the atmosphere. The unit 
also will generate signals to Ise trans- 
mitted to the ground tiiroiigli the tele- 
metry systean. 

► Two-Stoiy 'I'ubc— Supcr-poivcr micro- 
waif tubes will be te-sted at Raitlieoii 
by means of a modulator 100 ft. long, 
believed to be the largest in the w orld. 
'Ibe tivo-story modulator installation 
will be boused in a special sO.OOl) 
sq. ft. wing to be added to Ray theon's 
Spencer Lalsoralory. 

► Aiitonctics Division of Xoith Amer- 
ican .Aviation, Inc., has received an SS 
million advanced go-ahead contract 
from Lockheed Aircraft Corp. for elec- 
tronic armanient control svsteins for 
installation in l'-104G ordered by AA'cst 
Gennanv. Svsteins will provide the 
ligliters with all-weather, air-to-air and 
air-to-ground attack capabilities. .Auto 
Defies NASAR radar provides iufoniia- 
tion for both liigli and low-level missions 
such as air search, automatic tracking, 
ground mapping and terrain avoidance 

► Boeing Airplane Co. awarded S500.- 
000 Minuteiiian ICBM test program 
subcontract to United Electrodvnamics, 
Inc., for design, dcvelopnient and Pal>- 
rication of I'M b'M airborne tclemctn 
systems to be used for collecting and 
transmitting data during test operations, 
first prototype system to be off the line 
in January, I960, is fundamentally the 
same system as designed bv company for 
Atlas. Titan, Thor, and Pioneer I. 

► .Airlsonic Instnimciits Laboiators 
lieids an eiglit-coinpaiiy team to design 
and develop advanced airhonic elec- 
triinie equipment for U. S. -Air I'orct 
under a S4S.9 million contract. Otlicr 
members are .Aerojet-General Corp.. 
l•'iitron Co., lnc„ IIRB-Siiigcr, Inc., 
ILiythcon Co.. Sperry Gyroscope Co., 
Sylv-ania Electronic Systems and Temco 
Corp. 

► .About 75C; of the cost of tlic Bendix- 
Navy Eagle air-to-air missile vvill go for 
electronic guidance and control, which 
is under clevelopmcnt by Sanders Asso- 
ciates. Inc-, of Nashua, N. II. Launcher 
aircraft has not yet been designated by 


► Radar equipment for Ait Defense 
Comnrand'.s .Aircraft Data acquisition 
network will be manufactured by Ctos- 
lev Division of Avco Corp. under a 
S21-S million conrr.ict awarded bv U. S. 
Air Eorcc. Radar is 50 ft. in diameter 
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and is installed on a steel tiiwet wliicli 
is three stories high. 

► Collins Radio Co. lias received a 
S3. 75 million Navy contract to produce 
ferrite receivers for ship and submarine 
use in detecting and analvv.ing signals 
from enemy radars. Each ferrite re- 
ceiver uses 252 vacuum tubes. 176 
diodes and transistors and consumes 
about 14 kvv. of electric power. Navy 


► Nation-wide weather facsimile net- 
work which can provide high altitude 
weather information to 57 U.S. .Air 
Eorce bases at double present transmis- 
sion speeds has gone into operational 
status- Known as Strategic Facsimile 
Circuit, flic network was designed and 
installed by- Western Union Co. 

► Hallamore Electronics Division of 
Sicgler Corp. has received a contract 
from Annv Ballistic Missile Agency. 
Huntsville, Ala., to install seven new 
closed circuit TV camera installations. 
Unites arc designed to withstand shock 
waves of highest known sound volume 
level of 150 db. 

► Daystioni-Pacific was awarded a sub- 
contract for S105.468 for displacement 
gyros to be used in the Mimiteman re- 
search and development ptogtani by 
Aiitonctics, a division of North Ameri- 
can Aviation, Inc. Autonctics is asso- 
ciate contractor for Minuteman and is 
responsible for guidance and control 


► Air Force has been selected by De- 
fense Department to act as purchasing 
agent for three services for coiiniiuii 
electron tubes used by the three depart- 
iiients, with full implementation of 
new assignment by Mar. 31. 1960- Dur- 
ing T'iscal 1959, three services bought 

S48 million worth of commonly used 
tubes, of vvhicli US.AF accoiintcd for 
more than 50% of the total. 

► Westiiigliouse Elettric Corp. net 
sales were 5914,204,000 for the first 
half of 1959. as against 5923.961.000 
for the concspoiidiug period last year. 
Net iiicome was 534,150.000 for the 
first six months this vear, compared 
witli 529,973,000 in the first half of 
1958. Earnings were 51.92 a share for 
the first half of 1959. compared with 
51.70 a share for the same period last 


► Induction Motors Corp., W'estburv. 
N. Y., maker of avionic compo- 
nents for missile and aircraft use. has 
acquired Mason Electric Corp., Los 
.Angeles, Calif., through a stock ex- 
change. Corporate name has been 
changed to IMC Magnetics Corp. 


The new Cherry G-85 lockbolt fun 
is designed to give you maximum 
pulling power with less weight. Its 
simplih^ rugged construction as- 
sures low maintenance costs. The 
gun weighs only 10.5 pounds, which 
reduces operator fatigue. 

No special air supply is required 
with this lightweight gun, b^ause 
it develops this high capacity at 
normal line pressure. 

As the leader in the field of special 
aircraft fasteners, Cherry Research 


and Devrelopment department has 
produced this new lightweight, 
high capacity gun to increase the 
efficiency of installing lockbolts.* 
The G-85 gun may be adapted for 
setting stainless steel, monel, alu- 
minum and carbon steel Cherry 
blind rivets. 

For information on the new 
Cherry G-85 gun write Townsend 
Company, Cherry Rivet Division, 
Post Office Box 2157-N, Santa 
Ana, California. 


CHERRY RIVET DIVISION 
Townsend Company 



MORE POWER— Less Weight 

with the New 

CHERRY G-85 Lockbolt Gun 
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HUMAN FACTORS 



Scientists Study Spacecraft Shielding 


f<ir till; siiiiillust possible dosiigc rc|.ird- 
iess of tile source, for no matter bow 
snmil the exposure to ioni/.iiig radiation. 
Ilicre will be some damage to the in 
ilisidual. 

Among other requirements for spare 
flight is a teesclins ecological svsteni 
needed to permit life away from the 
airth euvironment. It is logic.il to make 
any ssstem be useful for mote than one 
purpose because of the strict weight 
requirements of space flight. The re- 
searchers studied the dosed ecologie-.il 
system from the standpoint of its use- 
fulness as shielding against nuclear r.i 
diatioii. 

Oaih requirement of different per- 
sons under identie-ai eonditioris of actis- 
ily will depend on age. body size and 
muscular e-flicieiic\, but the normalh 
actii-e aserage man metabolizes about 

5.000 kilocalories of carbohydrates, f.it 
and protein. 

To satisfv this daily ne-ed, he would 
consume 2 lit. of oxygen, produce 2.s 
lb. of carbon dioxide requiring about 
the same ueiglit of lithium hydroxide 
to absorb it. need 5.7 Ih. of water in 
food and drink, aiul cat 2 Ih. of inixexl 
food feir a total sital [j-ayload of 12.2 lb, 

Most of the required materials 
can be earried and jettisoned for trips 
lasting between one and 20 days, Imt for 
trips lasting more than 20 days consersa- 
tion of materials by consetsion and re 
cycling of waste may hecomc profitable 
if w-eiglit of equipment and power sup- 
ph does not exceed weight of h.isic 
pliy siologicnl leqiiireinenls. 

Present weight estimate for a one- 
man dosed ecological systont is about 
fiSO Ih. which assumes a few advances 
III the state of the att as well as J\-ail- 
ability of power. A more realistic 
weight is prohahK- closer to 2,000 lb. 

It is apparent tliat for hmg-dur.itioii 
flights like l.OOO-dav minimum cnergs 
transfer orbits to Mars and back, a tliree- 
inan aew- would need a \ital payload 
of 56,600 lb. without rccscling. N^'ith 
recscling, this figure could he reduced 
to -approximateh 21.9R0 lb.; that is. 7.5 
lb. per dav per man ratlicr than 12,2 
lb. per day per m.m. .\ cx>ni|)letc algae- 
based recicling svsteni could be ex- 
pected to weigli approximately the same 
regardless of flight duration. To avoid 
the nionotoin of pure algae diet, it may 
prove neccssan to carrv 2 lb. of food 
per man per dav in addition to tlie 
complete algae system. 

Because hvdrogen propellants and 


By Russell Hawkes 

Los Angeles— .Materials in the closed- 
loop ecological system of a iniclear- 
powered spacecraft can save much 
weight bv doubling as a shield against 
direct nuclear radiation from tlie power- 
plant, Rolscrt 1-. I'lapp and Kugene 
[5, Konccci of Douglas .\ircraft told a 
techiiiuil meeting of the .\meric.ni As- 
iroiiautical Society western regional 
meeting here. 

The studv cosered llie shield replace- 
ment problem with heat exchanger mi- 
clear rockets and nuclear ionic propul- 
sion sy.stans. Best location fur life 


sustenance materials to sen*e as sltield 
replacement was found to be the base 
of the new comp.irtineiit. In any nu- 
clear prujstilsion ssstem the re-aetor is 
the prime nidiatiou source. Van .Mien 
and cosmic radiation have no inipottant 
effect on shield requirements unle.Ss 
prolonged operation in the lower Van 
Allen lobe is phmiied. 

Radiation char.icttrislies of lit-.it ex- 
changer nuclear rockets and miclear- 
ionie sv steins differ. 1 le-.it exclianger 
systems proriute high level acute radia- 
tion while ionic systems and sccondarv 
nuclear power sources produce low-level 
chronic radiation. Radio biologists ask 


Atlas Gets Air-Transportability Test 

.Xssciiibicd Convair Atlas iiitcrcoiitincntal ballistic iiiissiii: is loaded into a niockup of 
a Douglas C-133B Caigmiiastct turboprop tians|JOrt at I-ong Bcacli. Calif., as ivait of a 
scries of air transportability tests, .\tlas center nozzle is nut installed. C.133B is pres- 
ently in prodnetioii at Doiiglos Vircralfs Long Beach facility. 
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boron can be used to thenn.ilize and 
absorb neutrons, rhe shielding problem 
is simplified to attenuation of gamma 
radiation. Sliidd replacement c-,i|)abilitv 
of the vital payload can he calenlatcd hv 
analyzing its attenuation coefficients and 
those of shield materials as a function 
of gamma energy. 

Sustenance Requirements 

High molecular weight absorbers are 
most efficient for the removal of gamma 
radiations with energies below about 1 
mtv and above about 5 niev. Low mo- 
lecular weight materials which eonsti- 
lute sustenance requirements provide 
economical shielding in the intenening 
energy range. Calculations of gamma 
shield replacement capabilities of the 
siistonance materials were based on the 
follow ing analysis of the chemicai com- 
position of the .sustenance material; 

Oxygen-9.8Q Ib./nian-day. 

Ilydtogcn— 0.87 ]b, /man-day. 

Carbon— 0-80 Ib./man-day. 

I.itliium— 0.75 Ib./man-day. 

la'thinni hydroxide- is used for carbon 
dioxide control. Other materials in the 
basic composition, such as the nitrogen 
in protein, were assumed to |)raduce 
little effect. 

Direct radiation from the reactor en- 
tering the crew- compartment will he 
more energetic than scattered radiation. 
A large portion of the direct radiation 
will be in the energy level betvv-ccn 0.5 
and 5.0 mev-. Most of the scattered radi- 
ation will be in the range from 0.1 to 
less than 1.0 mcv-. Iliis indicates that 
life sustenance- material is effective as 
shielding against direct radiation while 
considerable cfficiencv is sacrificed bv 
nsing it to replace scatter shielding. 
Shield Replacemertt 

.-\ver.igc shield K-placcmeiit capability 
for direct radiation niav be on tlie order 
of S Ih. of shield replaced hv 10 lb. 
of sustenance materia), w hile .i conipar- 
ahle value for scattered radiation niav 
bc on the order of 10 lb. for cverv- 5 lb. 
of shield. Shield capability- of susten- 
ance material need not change w-ith 
time. Since the quantity and composi- 
tion of su.stenancc material will remain 
constant, tliat which enters tlic crew 
compjrt;nent will be replaced in shield- 
ing by vv-aste products. 

Two examples of what can be done by 
replacing shielding witli sustenance nia- 
t»ri;il were presented. The examples 
dealt with round trip flights to Nlars 
ii.sing 21.000 mw. reactor power and 
liy-drogen propellants with a .specific 
impiil.se of 865 sec. Researchers said 
hv'o examples are as follows; 

• "Reactor is operated on both earth 
and Martian atmosphere exists, there- 
fore a scatter shield is required At a 
reactor-caw distance of 100 ft., the 
carth-to-Mais scatter acute dose with 

25.000 lb. of mctcuty- shielding would 


be 5,2 rein uoentgeii equivalent nuiij 
•iiid Ibe- direct acute dose- vumid be- 
negligiblc sincx; the hydrogtn propellant 
for the return trip would be- used ae 
the direct shield- The Mars-to-carth 
trip vvoiild result in 71 lem with 15,000 
ib. of the- original 25.000 lb. of mercury 
used as a scatter shield and the le-iiiain- 
ing 10.000 lb. used as a direct diicld, 
tlii-rcby giving the crewv another 1.5 
rem, or a tot-al of about 77 rem in the 

1,000 day trip. Without recycling of 
any- kind, a aew- of three- would require 
56.600 Ib. of sustenance material and 
all of tliis tould be used ;is a scatter 
shield for tlie e-xit to the e-arlh's atmos- 
phere. .As a scatter shield, the susten- 
Jiaiicc materia] onlv replaces 10,080 Ih. 
of tlie ahov e ine-ntioned mexenry- scatter 
shield. Ihc difference of 14,020 lb. 
w-ould hav e to be carried in addition to 
the sustenance material on tin return 
flight tliroiigh the Afartian atnmsphcre; 
the 15,000 Ih. of scatter shield would 
be composed of 14,020 lb. of shielding 
material and 5,265 lb. of Misteiiance 
material wmild ]>e requited. 1 he direct 
shield of 10.000 lb. could be replaced 
with only- 12.500 Ib. of sustenance nia- 
tcnal. The remaining sustenana- ma- 
terial would now- be waste material and 
could be left behind. 


• '‘The reactor is not operated within 
the earth Or Martian r.tinosphcrcs, hence 
no scatter shield is requited. At a re- 
actor-tTcvv distance of 100 ft. there 
would he no scatter or direct dose on 
the earth orbit to Mars orbit flight. On 
the return journey-, a direct shield of 

10.000 Ib. of mercury would keep the 
crew dosage down to 1.3 rem acute 
direct dose. In this case, if flic tlircc 
cre-w- nicinbers did not regenerate am 
material, they would begin vv-rth a pav'- 
Iciiid of 36.600 Ib. and would require 
only 12,500 Ib. of sustemmet niaterral 
to protect themselves against the direct 
radiation on the return trip from the 
Martian orbit to the earth. It should 
be noted that in this case if vve assume 
the availahilily of power and an SO Ib. 
water purification a|S]>aratus. the vital 
payload for the 1.000 dav joumev would 
he' reduced to 22,140 Ib. W'itli imh 
12,300 lb. of the sustenance material 
used as a direct shield, the crew Could 
be protected against the- direct radiatioii- 
In this case, about 10,000 Ib. of bio- 
logical waste material could be left in 
the Martian orbit- .Another v-.iriation 
could be- mentioiuxi; tliat is. if the pre- 
vious vv-dter purification unit was supple- 
mented by a cheiiiicdl scaled tube re-- 
generating system. In this case, the 



Thor Engine Fired Affer Freezing in Test Chamber 

Rocketdyoc 150.000-lb. thnist engine for Thor intennediate range baUistic missile is stilie- 
tested nmucdialel)- after 72-hr. exposure to freezing temperatures in an environmental 
chamber. Engine was exposed to Sve day.s of 160F heat and 959t relative huinidifv at 
Rocketdyne Division of North American Aviation's Propulsion Field Laboratory. 
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The PLANE 

America's newest production 
bomber, the Convair B58 
Hustler. This delta-wing jet 
employs an area-ruled fuse- 
lage for supersonic regime 
efficiency, and has reportedly 
been flown in excess of Mach 2 
at 50,000 feet. Engines are 
four j 79's, in pods below the 



The PROBLEM 

Sealing and cushioning vacu- 
um tubes in cooling air ducts 
for the B58 Fire Control Sys- 
tem, designed and produced 
by The Emerson Electric 
Manufacturing Company. Dif- 
ficulties involved include heat 
—the sub-miniature tubes 
operate as high as 350 P — 
and severe cold when the units 
are inactive during flight. 
Protective material must 
stay resilient despite these 
extremes. 



I The PART 

SILOIC 



Tubes and other electronic equipment 
in the B 58 are cushioned by molded 
parts of Silastic", the Dow Corning 
silicone rubber. Silastic stays 
rubbery, has excellent electrical 
properties. 


TYPICAL PROPERTIES OF SILASTIC MOLDED PARTS 


Temperature range. °F —130 to 500 

Tensile strength, psi 600 to 1400 

Elongation. % 150 to 500 

Electric strength, volts mil 300 to 500 


For further information 


Dept. 0020. 



Dow Oorning 
CORPORATION 
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tital patUud could be reduced to 14,- 
490 lb., of wliich 12.500 lb. would be 
used .IS the ditect shield, on the retuni 
flight." 

'nitsc cxjoiplcs show that vital piu- 
load ptoperlv utili/:ed can save on the 
order of 10;000 lb. on missions pen- 
etrating planetary atiiiosplicrcs with no 
recycling of vital payload and can pro- 
duct' sasings approximatclv equal for 
orbital missions with highly regencra- 
ti\e ecological systems. 

Space Vehicle Simulator 

Delegates to the .-Xmericaii .\stronau- 
tical Society meeting heard Walter 
kucliiieggcr of .Martin's Denver Divi- 
sion describe a proposed reaction control 
siiniilatur as a flight trainer for manned 
orbital and space vehicles- 

.'Vcctirding to Martin studies assuming 
that 100% reaction coirtrol cfBcicna' 
is reached at zero ambient pressure, re- 
action controls become practie.il at alti- 
tudes above approximately 18,000 ft. 

At present no simulators combine 
aerodynamic and reaction controls, not 
are there simulators which can impose 
rotational velocities upon the subject. 
•A centrifuge can only reproduce condi- 
tions of linear acceleration and decelera- 
tion so its simulation is limited to tlie 
initial and fliul phases of space flight. 
This has led Kuehnegger to conclude 
that a need exists for reaction control 
devices to qualify and prepare personnel 
for the intricucics of orbital and space 
flight. 

Martin has considered the following 
configurations: 

• Gimbalcd, mcclianically sup]>otted 
simulator. This version was abandoned 
because of the inevitable gimbal lock 
and because of input, output problems. 

• llvdranlically supported simulator. 
'I'his was rejected because it produced 
noise indications to the occupant and 
would result in bumping and spillage 
besides offering many scaling problems. 

• Piieimiaticallv sitjsportcd simulator. 
This appears to escape tlic problems 
associated with the otlier two fvpcs and 
is more amenable to nrodific.itimis. 

How Simulator Works 

Heart of the simulator is a lU-ft. 
sphere pncum.itically supported on ,i 
contoured base. Splierc resting on tire 
outer ring of the base forms a ciiambcr, 
into the center of whiclt air is dis- 
charged at pressure. In the static condi- 
tion. pressure will be eqiiallv distributed 
over the spherical surface. If mass flow is 
adequate, only about 2 psi. pressure is 
required for the initial liftoff Ptcsslite 
distribution then changes over to the 
dynamic characteristics of the mass flow. 
Only resistance to the rotation of the 
sphere by the air bearing support is skin 
friction of uegUgiblc value. However, 
the splierc must be completely free 
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from the base to pennit unrestrained 
inotiem. Sphericity of the shell is the 
significant factor. As tolcnmcc in this 
respect increases, air bearing pressure 
increases almost paiabolicallv. Onlv 5 
psi. bearing is needed if tolerances ate 
small. 'Ihc spherical simulator weighs 
about 1,600 lb., including weight of 
the pilot. Almost aiiv structural ma- 
terial may be used if it is rigid enoiigb 
to keep the necessary sphericitv. 

Simulator center of gravitv will be 
over the geometric center of the 84-in. 
diameter base. Everything in the sphere 
will be located so as to maintain near- 
pcifcct balance. A balance mechanism 
with linc.ir actuators will enable the 
operator to hold the center of gravitv 
at the geometric center of the sphere 
and will permit adjnstnient for a center 
of gravity' displacement to produce os- 
cillatory movements. Pilot seat will be 
track-mounted to make linear move- 


ment possible. Pilot cm be located with 
his center of gravity coincident with 
that of the sphere or he may be lowered 
so that his vestibular mechanism can 
be located at the center of the sphere. 
I his last position would permit phvsio- 
logical tc.stiiig for otolith sensitivitv. 
Importana' of otolith (interivjl car) 
sensitivity for weightless space flight is 
unknown but must be detcniiined for 
crew selection. Scat must be counter- 
Ixtlanccd to compensate for this cliangc 

llic simulator requires a specially de- 
signed scat with body and limb supports 
at right angles to eliminate sliding in 
odd positions. Body retention allows 
only sidewise head movement and hand 
movement below the wrist. If the 
tightly strapjx.'d occupant passes through 
the invertra position, relative pressua' 
stimulus on the limbs is expected to 
be reduced. This should contribute to 


AHas Ablative Nose Cone Shows Re-Entry Effects 


« 6.TO0 mi. (AW luly 27. j 





diwiitiitjlioii i)f till uccupiiiit. Em- 
cTgcnC)- ick'JSi' aistciii to (rcc flie oc- 
cupant of his arm straps is operated 
by a pushbutton in front of the riglit 
atm rest, 'llic rest of the bods’ re- 
straints nuist be released inamrally. 
The hand grips help him lease the sins- 
idator if it comes to test in a non-les’cl 
position- 

simulator control system is located 
under the occupant's right hand and 
rerjuircs only fingertip manipulation. 
Stick controls positive and negatise 
mos’cmcnts about all three axes. Stick 
mosements for pitch and roll control 
arc consentional. Yasv is |3roduccd bs 
rotation of the stick about its ossn axis. 
Proportional control response is pre- 
ferred to the "bang-hang' tspe for ver- 


nier eoulrul. Si.i.iii' ..ill l>e conducted 
to find svhetlier linear or logarithmic 
system should he used. 

Tsvclve re-aetiou jet.s arc mounted 
flush on the surface of the sphere. Onls 
six arc needed to produce anv compound 
rotation but the duplication was made 
neccssars- by entr\ problems in the base. 
Reaction jets must be closed by a de- 
tector switch before entering the base 
«'hilc another in the opposite side of 
the sphere is opened. If a jet were 
permitted to operate within the base 
It would distort the mass flow of the 
support and change its oun thrust due 
to the ambient conditinns. Mission 
programs for esaluation. selection and 
training tasks can either be carried on 
board or transmitted into the simulator 


h\ radio. No wired connections are 
possible. 

Control svstems Can be modified to 
simulate specific dvnamic cbaractci 
istics of a space capsule or vehicle. 

Conimunicjtion between the oecii- 
pant and the outside operator can be 
made possible b\ flush-moiiiitcd two-wav 
speakers in the surface of the shell and 
intercom or miniature chart recorder 
may be used for tclcmetrv'. 

A rollcr-tv’pe velocity and direction 
indicator can be used to record the test 
run cxtcrnaliy. Closed circuit television 
will be a later addition. Diameter of 
the base sets the safe maximum angular 
vclocitv at which the sphere can he 
rotated. Xk'ith the Sd-in. base, this cal- 
culation limits the sphere to 20 rpm. 
Should the air bearing collapse at less 
than 20 tpm. there would be no danger 
of the splicrc rolling off tire base. .-V 
hirgit diameter base would permit more 
rapid rotation; Itowovcr, 20 rpm. is more 
than that expected in orbital or space 
maneuvers. It the bearing collapses, the 
simulator can be righted to dear the 
door bv an cmcrgcncv cv’Iindcr of air 
or nitrogeii. 

Simulator Projects 

l’'itst of the possible projects for the 
simulator would be to detenninc the 
limitations of man to rotary velocities 
and aceckratinns. Controlled independ 
cut variations of environmental plieno- 
nic’iia such as pressure, humiditv’. CO. 
content, toinpcratuie and lighting con- 
ditions would show their respective 
effects on pilot capability. Later, it 
would be used for crew selection and 
tr.iioing programs. Tlic simulator lends 
itself easily to modification and manv 
other missions nray be found. For in- 
stance. it would be possible to make a 
celestial navigation device of it by snr- 
rounding tlic simulator with a plane- 
tarium dome. The base surface could 
also be finished in dull black and fitted 
vvitli simulated stars to give tlic appe-ar 
ance of complete freedom. Tlic basic 
unit can he used for evaluating control 
svstems. instniincnts. and equipment 
under gravitv-indcpcndcnl conditions b\ 
continuoiislv changing the direction of 
the g vector. 

Rear Adm. Jack P. Monroe. Pacific 
Missile Range commander, told a dinner 
meeting of tlic .\.^S the reasons for 
Naw interest in space. 

Adm. Monroe predicted the wither- 
ing of any service excluded from spaa’. 
He said the Nav’\’’s aim is to use spaa 
to accomplish nav’al warfare objectives 
and to prevent it from being used to 
tlic detriment of tlio.se objectives. Tlierc 
is no doubt tliat the capability of spaa 
v’ehiclcs alreadv in the realm of fcasibil- 
itv will influeiia diratly tlic manner 
in w’liicb Navy performs its job of Con- 
trolling the seas, he said. 
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Air Fleet Saves Time, Builds Prestige 


Glendale, Calif.— A five-plane busi- 
ness plane flat is used by electrical 
cable manufacturer Pacific Automation 
Products, Inc., to keep paa vvitli mis- 
sile builders and missile range operators 
who frequently require ciistoni-niade 
material and often key their orders to 
quick dcliv’cry’ sclicdulcs. 

Tight scli^ulcs requite that Pacific 
-\utomatioii President .\rtliur P. Jacob 

not only to close coiitracts, but also 
to investigate the customer's problems 
and help in in.stallation of the cable. 
\\’ifli orders often depending upon de- 
Uverv’ on 2-l-hr. notia, time en route 
spent by enginars becomes a critical 
factor in mating schedules. 

Time Factor 

Cables and cable harness used in tlic 
missile industry frequently must he 
designed to iiicorporate special circuits 
and adhere to tightly specified electrical 
properties. Production runs are short. 
.\vcrage iii-plaiit cvclc for itii order lasts 
fiv’C hours. To maintain this paa, over 
a million dollars must be tied up in 
raw materials inventory and at least two 
shifts must be kept opcr.iting in engi- 
neering and production. Tni.s means 
that time en route for an investigating 
or installing engineer can form a large 
part of the total time from initial con- 
tact to deliverv’. Time lost is exlieinelv 
costly. 

The Pacific Automation fleet includes 
a Beech E-50 'I’vvin-Bonauza. an I''-i5 
Bonimi'a, one of the origiiial Model 35 
Bonanzas, a Cessna 1.30. and a Mot- 
tiscy 2150 two-placc trainer, llie com- 
pany's flight department also serves 
Sparc Electronics Corp. (AW Mav 18, 
p. 26), a iubsidiarv’, and Radio Corp. 
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ot America, from which Pacific Auto- 
mation holds a subcontract for instru- 
mentation at Vandenberg .^KB, Calif. 
A fre charged to outside users of the 
fleet is intended to covet costs of the 
service and no more. Ihe company 
takes its profit in prestige and good will. 

'Hie Twill-Bonanza is used on tw’ice- 
dailv sclieduled tuns between Glen- 
dale. Santa Monica and Vandenberg 
.^FB. Santa Monica is the handiest 
field from which to provide service for 
RCA. Unscheduled stops are occasion- 
ally made at Pacific Missile Range Head- 
quarters, NMC Pt. Mugu. The sched- 
lik’d trips carry routine mail and light 
cargo as well as personnel. An extra 
Twin-Bonanza or Aero Commander is 
sometinres rented to put a second sec- 
tion on the scheduled run when traffic 
is very heavy. This happens as often as 
twice a month. Of Pacific .Automation's 
own 900 employes, a single day may see 
300 at Vandeiibcrg and adjacent Naval 
Missile Faeilitv, Pt, ArgucUo. 

'(■he little Nforrisey is used for courier 
mail or to carry a single high-priority 
passenger. It and the other siiigle-en- 
giiied aircraft often c.irry Jacob and 
other executives and experts to Burbank 
or Los Angeles International Airport 
to catch commercial airline flights when 
this is more economical than going all 
the way in company aircraft, lliis ac- 
counts for a major time-saving by av oid- 
iiig long trips through Los Angeles traf- 
fic. 

.About 90% of the time, the decision 
about what type of transportation to use 
is made by a full-time travel clerk in 
the accounting dcpartnient who also 
provides liai.son with the Flight Office. 
Decision is usually based on a compari- 
son of the costs but if the company fleet 


can deliver the passenger to his destina- 
tion substantially quicker than commer- 
cial air and time is at a premium, cost 
may be overlooked. On rare occasions, 
Jacob or other high company officers 
overrule the travel clerk to obtain some 
competitive advantage or collect the 
prestige which the fleet earns. 

Pacific Automation's accounting of- 
fice considers this centralized control of 
travel an important factor in the profit- 
able operation of the conipanv fleet. 
As well as avoiding uneconomical use 
of the airplanes, it reduas the likeli- 
hood of all the airplanes or pilots being 
absent when they are needed for some 
especially tew-arding trip. 

Plant Near Airport 

One factor which obviouslv contrib- 
utes to profitabilitv of the Pacific Auto- 
mation fleet is the location of the plant 
at privately owned Grand Central Air- 
port here. This factor will probably be 
cliitiinaled this month since Grand Cen- 
tral will be closed unless municipal sup- 
port can be found. Neither Jacob nor 
chief pilot Ray Cote expects this to al- 
ter tlie pattern of fleet operation very 
much. ITie company is now’ consider- 
ing purchase of a helicopter to provide 
factors’ to flight line trausportation and 
Cote has picked up a helicopter license. 
I’acific Automation has not yet decided 
which airport it w’ill move to. but 
Burbank seems a likely choice. 

Particularly in tight competitive situ- 
ations, Jacob believes fast, imnicdiatclv’ 
av’ailable transportation is too important 
an asset to give up in bis business, lie 
cites the time when Pacific .Automation 
was bidding on an important inissik 
umbilical cable contract. ITic job called 
for a big. spcciali'zcd production ma- 
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THE 

MILITARY 

REQUIREMENTS 

FOR 

MOON BASE 

is the title of one of four 
vuijor space proposals developed 
htj Martin for the military and 
oHtroHcientifie branches ofoiir 
Goeernment. The importance of 
this proposal is tico-fold: 
the inevitability of an actual moon 
base proyrain by this country 
within the nc.rt 5 years, and; the 
fact that ire could and can 
undertake such a project now— 
not in theory but in'hard” 
enyinecriny dcshjn.For Martin's 
eiyht divisions add np to 
one of the top capabilities in the free 
world for man’s first ventures in 
space-planetary e.eploration. 


#7 “W M M\M 

BACTIMOf9e-C3Bej\'BR • Of^LAeiOO 


cliiiic to brjtd metjl shielding over the 
conductor bundle and inner layers of in- 
sulation. Neither Pacific .\iitoniation 
nor it.s conspetitors had such a macliinc 
but one was available in Spokine. 
W'ash- At 8 a.in.. tour men boarded 
the Twin-Bonanzii with Ray Cote. Tliey 
were experts from engineering. ]>urchas- 
ing, manufacturing and plant engineer- 
ing departments. l''i\t hours laK't they 
landed at Spokane where a rental car 
wuited at the flight line. The four ex- 
perts drose away iininediatcis’ while 
Cote filled out the rental agcncs's 
fonns and had Che fee billed to his own 
credit card. 

When the) returned an hour-and-a- 
half later, the braiding machine be- 
lunged to Pacific .Automation and was 
being packaged fur shipment. Cote had 
the airplane fueled and box lunches 
were aboard. At 8:50 p.m., the four 
were biick in the Glendale, Calif., plant 
fini.shing up the Pacific .Automation 
proposal. 

•An unexpected adsantage of com- 
pany-owned aircraft in this type of op- 
etation is pris-ac)'. In a high-ptessurc 
situation, such as the Spokane trip, time 
en route need not be time lost. Con- 
ferences can be held, decisioirs arrived 
at .and paper work completed during 
the flight. 

Fleet Economica 


I'lic economics of compaii)’ fleet op- 
eration are sometimes surprisiirg. Oc- 
casionally, Pacific .Automation flies truck 
drisers to Vandenbetg to pick up trucks 
and drise tlicm back to Glendale. ’Ibis 
is higlilv profitable because tlie drisets 
entn per diem and tire six-bont drise 
each w-.is’ would make it an nscniiglit 
operation to use surface transpurtation. 
Tlies can be fitted in on the scheduled 
morning fliglits on a space-asailablc 
Irasis without incurring aiiv signifiamt 
costs at all. 

Pacific Automation Ibglit Dcp;irt- 
ment logs as much as 280 hr. and -110 
landings per month- 'I'inie between 
stops averages about 40 min. Pilot 
asailahility rather than aircraft asail- 
ahility sets the capacits' of the coni- 
pans’s flight department, h'or its fise 
.lirplancs. It lias only four full-time 
pilots and one outsider who is some- 
times available when traffic is heavs'. 
Ibis is due at least p.irth to the diffi 
iiilts of finding people who meet the 
e|ii.iiifications. Besides the basic re- 
cjuirements of conmiercial oi air trans- 
port rating and instrument rating. Pa- 
cific .Automation pilots must meet quite 
high personal standards because they 
meet influential customers and a.ssoci- 
ates of the compaiiv and must often per- 
form non-flying services as steward, bnsi- 
iiess manager and secrctars . 

In addition the pilots do near!) all 
their own companv papenvork witlioul 
benefit of a secretarial staff and perfonn 
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SUNDSTRAND AVIATION 

DIVISION OF SUNDSTRANO CORPORATION 
ROCKFORD, ILLINOIS 




i’i|)tr SiijXT Cub plane buimned from 
the Swiss Aero Club at Zurich, the 
eompans- supplied 92 aerial >icws of 
the Swiss. I'rcneli. Italian and .Austrian 
Alps. 

Ilie company also dcrises a share of 
its income from the sale of rcpnxluc- 
liuii rights to pictures. 

A'ariets' and volume of new assign- 
ineiits now expected base encouraged 
the company to buy its osvn planc-a 
Dornier Do. 2T~to do the work. .All- 
round sisibility, large interior and mini- 
mum speed of ?5.5 mph. make it ideally 
suitable for aerial surveying, but Swiss- 
air-Photo .A.G. has since found that 
scscral additional modifications ate dc- 

At Dotnict's Munich uorks. the air- 
craft is at present heiug fitted svitli 
larger cabin windows, additional fuel 
hmks for seven hours' flying time and 
a radio, but no blind or night flying 
instruments will be installed- Ultimate 
cost of the plane fully etiiii|)ped to 
Ssvissair-Plioto’s specifications will ho 
approximately Ss5,000 instead of the 
$26,000 price of tire standard Do, 27 
model. 

Order of prioritv of the sarious jobs 
tatmarked for the iitilijation of the 
plane is anv kind of aerial sutsey work; 
transport of light cargo for Suissair; 
hiisiiiess Using of Swissair executises; 
ambulance duts from one Swis.s air- 
port to another (Do. 27 can accommo- 
date two strctchcrsl; and technical re- 

.Additional, and probibly more power- 
ful. aircraft 't ill be needed for the next 
stage in the compans's deselopnient. 
I'nremost among those of future inter- 
est arc Dornier's modified scrsioii of 
the Do. 27. the reantly annmmced 
Do. 28. which made its first appearance 
at this r-car’s Paris .lir show; the ftal- 
ian Pia^io P. H9 or P. 166. or the 
Swiss Pikitus Porter lightplanc. svliich 


Survey Orders 

Swissair-Pliotn readied a firm agree- 
ment with the Swiss government in 
March to handle projects formerly done 
cxclusivclv In the Swiss I'edcrai Sur- 
sev .nid I'optjgrjpliic Dept, at Berne. 
Orders for aerial snrves have increased 
so rapidly in recent years that the gov- 
ernment department asked Swissair- 
Photo for its assistance. 

In the future, the hederal Surscy 
and Topographic Dcpirtinent will only 
undertake government cadastral surseys 
with its Scottish .Aviation Twin Pio- 
neer aircraft bought last vear for this 
purpose. All other orders will be turned 
over to Swissair-Phofo A.G. 

So far, the eompiiny’s ■ictivitics cov- 


New Version of Soviet A-13 Glider 

New model of the Soviet A-l$ glider has a \’-lail and rctiactablc landing gear. Cross 
we^bt is about 700 lb. Soviets say the glider can do acrobatics and inverted flight. 


all the maintenanev on the aireraft ex- 
cept 100-lir. checks. Two of the pilots 
arc ratal iiicdianics and one is a 
hederal .Aviation .Agency-designated Air- 
craft Maintenance Inspector. 'Ilic two 
pilots who lack ground ratings have 
both rebuilt and niaintained aircraft of 
their own. Ilie .iir|)limc,s aa‘ sent to 
Beech tlistiibulor \orman lairson at 


A'aii \iivv airport for lOU-hr. elleek' 
because jacob and Cote like live ide.i 
of having an outside agency cheeking 
the quality of inamtcnancc. Ivven engine 
changes arc done by the pilots. One 
re-.ison i.s that Pacific Automation c.m 
make a very large .saving by buying en- 
gines from the factors at operators’ dis- 


Swissair-Photo Expands Activities 
"Fo Enter Government Map Work 


Bv Edith AA'alford 

Zutieli, Switzerland— Sharp increase 
ill need for aerial pliotograpiiy is lead- 
ing to expansion in Swissiiir-Photo 
.A.G.'s activities to permit it to share 
ill the govermneiit's aerial survey work. 
Work will entail surveys of military 
projeets, highway mapping, liydroelec- 
tiic and other dev elopment schemes for 
the government and private amipanies. 

This )>rogram is considered only the 
first step ill the company's expansion— 
in aiiproximately tvsii year.s it plans to 
extend its services outside Switzerland 
to other Iviiropcan countries. 


eted ciiieflv aerial shots for its parent 
conipanv's promotion material such as 
maps, travel brocliurcs and posters. It 
also worked on orders from jirivalc com- 
panies for oblique aerial photographs 
used mostlv for educational, industrial 
and land planning puqioscs. gcograplii- 
cal views for tourist offices, posters, 
postcards, daily newspaper and book 
illustrations. Litest puhlishcd travel 
hook. ".Across the .Alps." took Swissair- 
Pliotn A.G. a year to complete. Using a 
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BIG NOISE 
FROM 


BARRATRON is a proprietary brand name for 
a proprietary product . . . our powerful new ECM 
weapon. It is the electronic industry’s newest 
high power transmitting tube, a self-modulat- 
ing noise generator. Herein are most of the facts 
permitted to be made public. You can (1) ex- 
trapolate from these; (2) if you have a need- 
to-know, send posthaste for our Barratron 
brochure; (3) come to San Carlos and see for 
yourself a quite amazing generation of white 
noise. This is really big ! 

We make Barratron tubes in either tunable 
or fixed tuned versions. Both provide broad 
band white noise, and both are finding their 
principal applications in present and proposed 
ECM jammers. 

The tunable version is physically and electri- 
cally interchangeable with CW magnetrons 
now installed in obsolescent systems. An added 
advantage, beyond the incredible increase in 
quality of the jamming signal, is that the tun- 
able version does not require a modulator, and 
does not require a noise generator chassis. We 
are conservative when we say that the white 
noise emanating from a Litton Barratron tube 
is ten times more effective for jamming than 
the power from a CW magnetron. The tunable 
Barratron tube, then, is designed to upgrade 


present systems at nominal cost. We are pre- 
pared to replace every CW magnetron jammer 
in existence with this tube. 

The fixed tuned Barratron tubes are intended 
for new systems. They eliminate the need for 
tuning circuitry or modulators. They are the 
ultimate in jamming tubes producible at the 
present time in quantity with reliability. They 
permit the development of barrage jamming 
power in systems small enough and light 
enough for airborne use. They permit truly 
simultaneous, continuous barraging over any 
bands you choose; and they permit all this while 
functioning unattended and automatically. 

If you are hesitating because of sophistica- 
tions you have heard about or have seen in 
prototype form, hesitate no longer. Those are 
all deucedly tricky to make, expensive, and 
everybody has a lot more to learn about them. 
Meanwhile the Barratron tube is here, ready 
to cover frequency bands from UHF well into 
the microwaves and at a cost that is hardly more 
than a magnetron’s. 

Our Barratron people wUl answer any ques- 
tions you have. Write, or get to the head of the 
line by sending a telegram. Litton Industries 
Electron Tube Division, Office A-7, 960 Indus- 
trial Road, San Carlos, California. 



LITTON INDUSTRIES Electron Tube Division 





Cutler-Hammer’s Highly Reliable 


Miniature Toggie Switches 



An extremely compact power or dry circuit 
switch . . . usable as a pre-set switch in aircraft 
recognition systems ... for walkie-talkies . . . 
electronic instruments and communications. 
NE>V design concept . . . the toggle lever 
works directly on the movable contact mem- 
ber insuring positive make and break action. 
NEW gold -plated contacts open and close 
with a wiping action for good contact even on 
low energy circuits. Contact bounce is ex- 
tremely low. 

NE^A^ positive detent switching action for 
improved operator "feel". 

NEWsilicone rubber lever seal stops sand, 
dust, and moisture. 

NEW molded body has new high arc-track- 
ing resistance and excellent recovery voltage. 
Another example of Cutler-Hammer leader- 
ship in developing better switches, this new 
miniature toggle switch meets the most exact- 
ing requirements of the electronics industry 
and the military. Write today for Publication 
ED20-Q286. Cutler- Hammer Inc., Milwaukee 
1, Wisconsin. 
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was also .slicnvn for tlic 6rst time at 
Paris this June. 

Swissair-Phofo A.G. uses three kinds 
of cameras: 

• Automatic Swiss film camera made 

Wild. Heetbrugg neat St. Gall, tvpe 
RC8, 9 io. X 9 in., 150 mm. This is 
used for vertical shots of large areas, 

• Wild hand camera Type C2, 1 5 cm, 
X 13 em./170 cm. used for oblique 
shots in mountainous areas. It was 
produced by W'ild according to Swissair- 
Photo A.G. requirements and is the 
only model of its kind in existence. 

• Several Wild hand cameras for tak- 
ing aerial pictures from the cabin win- 
dows of the aiiplanc. 

The company employs one full-time 
helicopter pilot formerly of Heliswiss, 
the Swiss lielicoptcr company, and two 
reserve pilots. All three have been 
checked out in the Do. 27. The two 
reserve pilots also serve as regular in- 
structors at Swissair’s training school 
for pilots at Klotcn Airport, Zuticli. 

Two of Svvissair-Photo’s four pliotog- 
raphers deal with the developing of 
oblique pliotograpiss in the laboratory; 
the otlier two are employed as pho- 
togrammctric operators on the proc- 
essing of the RC8 and C2 type pie- 

Operuting Procedure 

A Swissair-Photo client specifies in 
writing the purpose of the aerial views 
requir^; lieight and direction of flight, 
longitudinal and lateral overlaps, camera 
to be used, time of day when the shots 
should be taken and so on. Swissair- 
Plioto checks these proposals and if 
necessary makes counter suggestions to 
the customer. This cliecking may often 
entail making a trial Right over the 
s|>ccified territory, particularly if narrow- 
valleys or ravines arc involved where, 
depending on tire time of the year or 
prevailing weather conditions, light ef- 
fects are subject to rapid change. 

If a request covers fortifications or 
any other project under government or 
military control, Swissair-Photo -\.G. 
must submit pictures to Swiss securitv 
licadqiiartcrs at Berne for checking and 
ultimate permission to release them to 
the client. But this doesn’t often hap- 
pen because Svvissair-Plioto is f.imiliar 
with the location of most prohibited 
areas and is consequently able to give 
the client advance warning if the de- 
sired photographs arc unlikely to pass 
security screening. 

The Swiss government |)ays 80% of 
the cost of suneys of development 
schemes such as hv-droclcctric projects 
or mapping of new highways, etc., and 
the local governments p.iv tlie remain- 
ing 20%. 

h'or the next year or so Swissair- 
I’hoto A.G. expects to be able to man- 
age with just the one Do, 27 aircraft, 
particularly since it can always rent a 


Cessna ISO or Piper Super Cub from 
the Swiss .Aero Club- 

Negotiations between the Swiss gov- 
ernment and Svvissai»-Photo A.G.. with 
a view to pooling tlicir photographic- 
facilities. have been going on for some 

The situation became acute in 1956 
when tire government’s Pcrcival Prince, 
then used for the survey work, devel- 
oped engine trouble on takeoff, crashed 
and killed ih pilot. 

First official approach was made to 
Svvissair-Plioto .A.G. a year later, but it 
met with a refusal because tlic company 
already had enough work and internal 
problems of its own. 

Blit the govcmnicnt’s proposal of- 
fered obvious attractions and Sw-issait- 
Photo seized the opportunitv- forjxjssi- 
blc expansion. First step in 1958 was 
to come to a loose arrangement with 
another company in the business— there 
are nine in all in Switzerland— the Ver- 
messungsburo Karl AVeissmann, Zurich, 
to include mapping for the government 
in their combined operations on a trial 
basis of one year. It worked out to the 
satisfaction of both firms and a firm 
agreement has now been made. Karl 


W'eissmann, head of tiic Vermessungs- 
buro. is general manager of botli com- 
panies. Individual offices and labora- 
tories are still housed in separate build- 
ings in Zurich, but by fall this vear 
they will be combined under one roof 
ill a new office block in the center of 

Swissair Background 

Swissair-Photo A.G. considers its bus- 
iness an inheritance from aviation pio- 
neer Walter Mittclliolzer. one of the 
two founders of its patent company. 
Swissair. Swissair-Photo A.G. was es- 
tablished at the same time. 

Sod of a St. Gall baker, Mittclholzer 
took up photography as a profession, 
but his real interest was alwais in flv- 
ing. 

During the 19M-18 uar he served 
as a pilot with the Swiss air force and 
joined .Ad Astra, one of Switzerland’s 
two original airlines-the other was Bal- 
air— wlien he was demobilized. 

Hc was the first pilot to fly over and 
fake aerial photographs of the Alps. 
AATien Ad Astra merged with Balair to 
form Swissair in 1951. he was appointed 
commercial director and later president. 


Tempo II Nears Initial Flight Tests 


Pressurized executive version of a 
Douglas B-26 attack bomber (AW June 
15. p. 109) is nearing completion at 
L. B. Smith Aircraft Corp. production 
facility at Miami, Fla. 

.Airplane, designated Tempo II, is 
scheduled to make its first flight in Oc- 
tober. Second production aircraft is 
now entering jigs. Another model. 


’Fempo I, utilizes the same pressure- 
scaled fuselage but is not pressutized. 

Company said Tempo II carries from 
seven to 10 passengers in e.xccutivc 
configuration, has a 350 mpli. cruising 
speed and features a 28-ft. vvaik-throiigh 
cabin. Tempo H will cost about S575,- 
000 for basic pressurized plant, plus 
interior and electronics. The price of 
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a case in point: 

sophisticated problem: 


The i basic components shown at 
right, imerconoected by VAP-AIR 
designed elecuical circuits met 
all these requirements. ..with response 
rates full open to full dose of less 
than three seconds. Because all pick-ups 
and valves have the same resis 
value, several systems for one 
craft can use the same {wrts! 


simple solution 


Needed; 

absolute accuracy under severe G 
conditions, light weight, safety in case of 
electrical failure, sensitivity throughout 
a wide ambient temperature spectrum, 
low initial cost, simple maintenance, 
interchangeable parts for 
5 complete air temp systems: 
cabin tcniparatrire 
pressure suit 
electronic compartment 


DUCT TEMPERATURE SENSOR 
One of many types made by Vapor, 
including thermistors, wire^wound re. 
sistance-temperarure pick-ups, mer- 
cury contaa thermostats, or the new 
MERCISTOR. 


VALVE AND ACTUATOR 
Two types: ON-OFF: or full-modulating, vari- 
able opening. Considerably lighter and smalJet 
chan electric valves, lighter than other poeu* 
matic valves. Provides accurate hot and cold air 
ptopottioniog. Other coaxial designs available 
for minimum envelope and rugged light weight. 


CONTROLLER 
Automatic or manual precision 
Magnetic Amplifet Power Control- 
ler acts as temperature coniroUet, 
power converter, and transformer. 
Safe, simple, rugged, reliable! 


CALL ON VAP-AIR FOR SVSTEMS ENGINEERING AID WHENEVER A TEMPERATURE CONTROL PROBLEM ARISES; 


AIR TEMPERATURE; liucrumenc Sc electronic com- 
paremems, cabins, cockpits, windshield and wiog 


Detailed data and problem analysis for those who design for lUghc, 
Write on your letterhead, specify type of cquipmeot or nature 
of problem. 


LIQUID TEMPERATURE: All liquids, indudiog fuel 
synems, battches. exotic rocket fuels, HjOt. acids. 

SURFACE TEMPERATURE; Anci-icing, de-icing, oa- 
celJes, primary beat exchangers, generacon, aiternarors, 
canopies, beariags, gyroKopcs, accelerometers. 


The Aerooaollcat Division of 
VAPOR HEATING CORPORATION 
SQ E. jackson DIvcI., Chicago 4, 111. Dept. ZS-H, 
Vapor Hearing (Canada) Limiied 
SPSS Counrai Ave., Montreal 26. Quebec 




Thiec-vicH cmphnsi/«s Iniigcr. stiennilined fuselage. Note addition of ISS-gal. lip t;i»ks. 


Tciiipa I is about 5100,000 under that 

Ttnipo II fuselage is 9 ft. 7 in. 
longer than flic original B-2fi, althongli 
the B-2fi wing sha|>c and eontrol sur- 
faces have been tetained. Height is 
I ft. 3 in. greater and fuselage lias 
been eoiisidcrably stteamlined front the 
uartinie ctmfi|uration. 

Redesign o? wing attaeliinents freed 
the cabin of 'viitg structiirc, tiigiiiexts 
said. Wrings now arc attached to two 
pairs of fuselage fiaincs made of Ij in. 
thick lulled aluminum plate, resulting 
in additional 10 in. lengtli iif the wing. 
iiiCTcasing its area lit 1 S sq. ft. Tip fuel 
tanks carry 185 gal. each. 

Nose has been coiisiderabh elongated 
to contain an integral radiime and 
1.000 II). of cargo. Nacelles, einpen- 


Teinpo II Desiun 

Kstimated Performance: 

Cniising true nil s|>ccd at 20.000 
ft. at 31.000 1b. gtoss, 67% 

pciver 550niph. 

Stall speed at 35,000 Ib. gross. 

Raps and gear extended .. .95 inph. 
Kate of cUnib at sua fcvel, 35,000 
Ib. gross, maximum continu- 
um power 1.650 fpm. 

Rate nf climb at 5.000 ft- at 55.- 
000 Ib. gross, critical engine in- 
npemtive and propeller featU* 

CTcd. reniaintng engine at max* 
iniiim contimious power. . 300 fpm 
Runway requirement (C,\R 4b) at 
sea level. 35.000 Ib. gross, 
standard air 4,130ft. 


nage :ind landing gear remains tcla- 
fiselv iincliangcd- I’oncrplaiits are two 
Pratt & Whitiicv R2S00-C engines 
prodttcing 2,100 h)). cacli f.AW' Oct. 
20, 1958. p. HI). Propellers art Uam- 
iltoii Stamlard threc-bladc ’sM60.'’ 
f>S99-2D models. 

.Aircraft is designed to ciuise at 16- 
I'.OOO ft., with e.ibin altitude main- 
tained at 5,000 ft. fail-safe c.ihin de- 
sign was aimed at withstanding differ- 
entials of more than S psi.; compttny 
engineers said maximum pressuri/.:ition 
in opetation will be onlv 4-17 psi. 
Cabin includes Douglas DC-f> tepe side 
windows, which also act as escape 
hatches. 

Tempo II cabin presstitc system in- 
eotpor.itcs a Stratus eiigine-driseii emii- 
pressor located in the right engine na- 
celle. -Air cycling and heat transfer 
equipment is located in the wing roots. 
Components arc all off-the-shelf Uatd- 
narc, with exception of plumbing and 
ducting. 

.Aircraft's cockpit has been modified 
to include a copilot station with dual 
controls. Oserhead window pancU hate 
l)cen insfalled in the aickpit and main 
windsliield is cursed and fitted witli ath 
in. thick laminated glass. 

Comptiny said optional equipment 
will inchtde drag chute for landing and 
J.ATO bottles for takeoff. 

Tempo will be certificated for take- 
off weight of 35.000 Ib. and landing 
weight of 31,000 II). fuel c.ijr.icity is 
1.170 gal. (1,370 gal. with option;il 
wingtip tanks). Range with full fuel 
will he 2.200 mi- with 45 min. rc- 


TVing hinks 800 gal. 

Outer wing panel tanks 

(ojitional) 200 gsl. 

AViii| h‘p tanks 370 gal. 

Total eapadts .1,370 gal. 


Fairchild to Build the Umbaugh 18s 

f'aiichild Knginc & .Mrplanc Corp. w'ill luamifaetiitc Umbaugh 18 rolaiv wing aircraft 
midcT a siibcontract from Umhaugli .\ircTaft Corp. Tooling will get under wav iiiimc. 
diatcly: aireraft will sell for S9.995. Forward ninh'on is obtained bv pusher pTopeflcr 
driven by Lycouiing 180 hp, engine. 'I'hrec-blided rotor provides lift and can be 
clutched into engine for ivrHeal takeoff. Prototype now is undergoing tests at Fairchild's 
Hagerstow-n, Md- plant. 
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Astrodync solid lockct reaches -15.000 lb. rtirusl during test firing at McGregnt. Tex,, 
facility. Unit pnxiuecd picssnie-tiiiie enne exactly as precalculated, company said. 


Astrodyne Builds Solid Rocket Motor 

large solid propcllartt-fiiclcd rocket iiiotor, successlnlly fired by .Astrxrdyiic, Ine.. at Mc- 
Gregor, Tex., produced -15,000 lb, thnrst and a specific iinptiisc which the company said 
compared "very favorably" with the most |H>wcrfiil solid propellants now under dcvciojmient 
in the solid rocket Industry. Motor used an ammonium perchlorate aluminized pro|iellant 
and a modified XM-5-1 rocket ease and contained 10 times more propcllarrt than any cast 
motor Astrodyne had previously fired. The XM-51 case wa.s irscd for the booster -Vstrodync 
prodrrecd to zero-lannch a North American F-lOO jet fighter. The case is 16 ft. long and 
27 in. in diameter. A new aft head with a sntaller throated nozzle was desigired lot the case; 
aft end of the ease attd the aft head were coaled with a new Astcodync-derclo]icd ittsulafion 
tliat protected them froirr the 5.0CKI deg. Hume teniyrcrabtrcs. Rubber-basird insnlatioii 
material was 1th in. thick. 


Propellant casting can is lowered into a pit for the |xmring operation. The can holds I'cchiiicians place casting can on top of 

approximately 1,200 lb. of ptopellant and u water-picketed to aid in maintaining the the dc-aerating r-ahe and contents arc 

proper propellant temperahire. Unit is lrans|)ortcd by a fork-lift with special adapter. dumped into the rocket ease below. 
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Rocket ease is lowered lirtii oistirrg bell (left) in preparation for pouring; motor is cured hr bell for 72 hr. at I70F after fimil ixnit. 
At right, slarshaped mairdrel is poised for inscrlioir into the case. Mandrel is coated with I'cfloii, which acts as a lubricant. 


Mandrel is locked into place, ready for the st-art of the casting npcratioii. Unit was ignited from forward cud (attend \icw is at 
left), and Irttrned simullaneomly a)img all surfaces and aft end. .At right, view directly into ease show-s frill ]3-ft. charge. 


.Aft head is placed in assembly to vulcanize rubber-based insulation to inside (left). .At center, the rocket motor has been temosed 
from casting bell tor ai)]iIica!ion of the nozzle asseinhly. Special jig (right) is used to align aft head assembly to rocket case. 
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For functions of rotating speed . . . 

CONTROL 


with the new AC Speed Monitor! 



A P »• I. I C A T I () > S 


• Engine gtarling cycle control 

• Ignition and ignition eut-od 
• Engine ttarter cut-off 

• Clutch control 

* Entrance guide cane potitioning 

• Bleed valve control 



• Orerspeed protection 

• Vnderapeed protection 


The AC Speed Monitor triggers engine and machine functions more accurately and dependably than any 
device now on the market. And it’s applicable to both military and industrial equipment. 

It’s 80 sensitive that it opens and closes electrical contacts in two snap-action switches within a tolerance 
of 14 % of speed settings. The speed range is 500 to 5000 rpm. Within that range AC Speed Monitors can 
be calibrated to your exact requirements. When more than two switches are desired, AC Speed Monitors 
can be coupled in tandem. 

All of this performance is designed into a one-pound package that’s less than three inches in any dimension 
— for mounting almost anywhere. Yet the AC Speed Monitor is ruggedly built and permanently lubricated 
for thousands of hours of life, proved by severe laboratory environmental tests and actual field conditions. 
If you have need for this superb automatic device, and wish more details about it, or AC Fuel Controls, con- 
tact the Director of Sales, AC Spark Plug— (be Electronics Division of General Motors, Milwaukee, Wisconsin. 




ARDC Tests Remote-Controlled Sweeper 


Rcniote-controlled dcconlaiiiiiiatioii 
r.tiiip sweeper is imtlcrgoing tests by 
USAI'"s Air Research and Deselopinent 
Command for use in cleanup operations 
following a nucle-ar esplosion. 

The sweeper, whicli can be driven 
conventionally for daily ramp cleaning, 
would be remotely controlled to avoid 
exposing personnel to r.idioaetivity in 
cleaning up fallout debris from a mi- 
clcar attack or an accidental nuclear 
explosion. The .Air Force says that even 
with utmost prce-.iution and elaborate 
safety devices, the probability of a 
peacetime nuclear accident increases di- 
rectlv with increased number of flights 
with the weapons. .All .Ait Force lases 
have special directives dealing with air- 
craft accidents with nuclear weapons 
aboard. 

•Air F'otcc Special Weapons Center, 
ARDC, Kirtlaiid AFB. N'. M. will test 
the sweeper, which w-as produced by the 
G- II. Tennant Co,, Minneapolis, 
Minn. -After tests, lasting about one 
rear, the .Ait Force will contract for 
production of the vehicle. 

Television Use 

Television cameras fitted to the ve- 
hicle will permit radio controlled oper- 
ation from distances up to 10 mi. At 
isrescnt. the brush-vacuum swee'pet is 
controlled from an clcctricallv con- 
nected control |)anel to demonstrate its 
remote control eap-ibilitic-s. 'l ire oper- 
ator. using the control panel, can per- 
form the following operations; start the 
engines: adjust the throttle, brake, shift 
ge-.irs (four fonvatd. one te-vetsc): control 
brush pressure or clearance; discliarge 
dust from the vacuum filter; turn right 
or left and dump the 4 cu. yd. Iioppci. 

Onc of the three shock-mounted tele- 
vision c.iiiicras will rotate 560 dog. and 
will have a zoomar lens focusing to 18 
in. If necessary, the cameras will be 
equipped with avionic cooling devices 
to prevent ovcrhc.iting of tlie electron 
tubes during extended operation. 

In operation, the sweeper will be 
equipped with Geiger counters and 
other radiation detection devices and 
vvill indicate areas of high intensih' 

Microphones on the sweeper vvill 
broadcast engine sounds to the con- 
troller along with the television picture. 
This will aid the operator in detecting 
engine malfunction and improve his 
''feel” of the machine. Safety devices 
on the sweeper include an automatic 
brake which actuates upon loss of the 
radio control signal. 
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REMOTE couttui capability of dccoiitaminahon sweeper is demonstrated with elcctiically 


SWEEPER demoustrates its time-eyclcd automatic diimping operation. Tlie 4 cu. yd. 
hopper is lilted to full lieiglit three times to dblodgc all residue. 


The 10-ton vehicle cleans a path 87 
in. wide and can sweep at a maximum 
speed of 35 mph. Most efficient sweep- 
ing speed, however, is approximately 
18 mph. at which anticipated cfficiencv 
is 9954 in sweeping up pea gravel, fall- 
out debris and runway soilage. 

The dirt pickup sy stem utilizes a rotat- 
ing broom which rotates in a dust- 
sealed hopper. -Air jets are used to force 
minute dust particles into the main 
vacuum airstrcain. The dust larlcn air 
is filtered tliroiigli a five inicioii filter 
which can be remotely agitated to de- 
posit the radioactive dust into the main 

Powering the sweeper are two Her- 


cules 93 hp. engines. One engine pro- 
I>el5 the vehicle and the other powers 
the rotating brush, vacuum fan, jet 
blowers and the 24 v. generators, 

Hie Air I'orce also is considering tire 
possibility of using remote controlled 
imlldozers wliicli would clean up heavy 
debris before using the decontamina- 
tion sweeper. 

Cn addition to clearing away heavy 
debris, tlic bulldozers could be used to 
dig disposal pits fur radioactive dust and 
dirt. .After cleiiiiing up the fallout ma- 
terial, tlic radio controlled vcliiclcs 
would be driven to a remote arc-a and 
allowed to ‘'coor' until tlrcy can be ap- 
proached bv pcraonncl. 
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When the best communication and navigation equipment 
you can buy is worth the little extra it costs 


Collins— first choice for performance, reliability and safety in ajrline, private and business aircraft. 
Costs a little more — worth much more. Collins comm systems with power supply as low as $1395 — 
nav/comm with power supply as low as $2370. See your Collins aviation distributor. 



COLLINS RADIO COMPANY • CEDAR RAPIDS, IOWA • DALLAS. TEXAS • BURBANK, CALIFORNIA 


NEW AVIATION PRODUCTS 



Mechanical Arm for Project Rover 

Cciicrjl Mills Mc.'cliaiiiul Division is compIcHiig tests of n mcclianiciil »riii fm use in 
connectioii svitli Project Rowe luicIniT propulsion studies tor University of California’s 
Scientific Labonitorv. Unit, cnpabic of lifting s.OOU lb., will be used in remote dis- 
iisscinbiy uork at NWda i’est Site (.VW May 4. [j. 8J). 



Drag Chute Release 


Electto-mccliunical release incclian- 
ism for aircraft dr.ig chutes weighs 0-8 
lb. and is qualified for 10.000 endur- 
ance cycles. 

The mechanism, No. 11-2161-000, 
functions in two operations; first de- 
ploys the chute, the second disengages 
it from the aircraft. Control may be 
designed to other specific aircraft ap- 
plications. 

.\ero Supply Mfg. Co., Corry, Pa. 


Flow Control Servovalves 

Mechanical feedback clcctrohydraulic 
servovalves arc designed for aircraft and 
missile Higlit arntrol systems and indus- 
trial control installations. 

Valves arc as-ailahlc in Scries 51 and 
52. uliicli differ in that Series 32 lias a 
larger hydraulic port circle and second- 
stage sliding spool permitting greater 
maximum flow. The Series vl lias a 
higher dynamic rcspon.se. Maximmn 
rated flow at a 1,000 psi. lalve pressure 
drop is 4 gpm. for Series 51 and 8 gpni. 
for Series 52; at 5.000 psi. drop, max- 



imum rated flow is 7 and 14 gpm. re- 
spectively. Operating supply pressure 
i.s 50 to 4,000 psi. Temperature range 
(fluid and ambients) is —65 to 4-330F 
standard, to 600F on special order. 
Weight is 0,75 lb. 

Moog Servoeontrols, Inc., E. Auioia, 
N. y. 


Fuel Gage Tester 

C.ip.uit.iiuc -i\|)i fuel quantity gage 
tester is s;iid to be 15% lighter and 
50% smaller tlian prciioiis models. 

Type 1429-.-V fuel gage tester contains 
a pair of 5-tctminal air capacitors, con- 
tinuously lariahic from 20 to 220 uuf 
(niicto-microfarad); one to simulate the 
jet-fuel compensator, the other in con- 
junction svitli fixed silvered mica units, 
to simulate the main sensing capacitor 
of the fuel gage. To maintain accuraci'. 
the capacitors are enclosed in a shock- 
proof aluminum case measuring 101 
X 171 X 101 in. 

General Radio Co., West Concord, 
•Mass. 

Pressure Switch 

-Absolute pressure electrical switch, 
designed to actuate control and warn- 
ing systems in airaaft and missiles, has 
one moving part. 

PressHrmite, Model 655, consists of 
two precious metal contacts within an 
evacuated liennetically scaled chamber 
and is encased in a thermo-setting plas- 
tic housing. One contact is welded to 
a Ni-span sensing diaphragm that re- 
sponds to outside pressure changes. 
Switch specifications include; weight 



2.2 oz., temperature tango —65 to 
-fl50C. pressure range 2 to 14-7 psia. 
or sea leicl to 50,000 ft. altitude; proof 
pressure 0 to 35 psia. Contact nirrenl 
rating is dependent on application, con- 
.si.stcnt pctfonnance at 0.2 amp., maxi- 
mum at 28 V. 

Fricz Iiistmmenl Division, Bendix 
Aviation Corp., 1400 Tavlor .Ave., Bal- 
timore 4. .Md, 

Turbine Control System 

Turbine engine control svstem is de- 
signed for gas turbine engines in flic 
KjO to 750 np. range. 

Control system consists of three com- 
ponents; a main fuel control, a power 
turbine goiernor for free turbine en- 
gines, and an optional air temperature 
compensator. Total weiglit of the three 
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Revolutionary New 
Flexible Metal Hose 


by 


(PATENTED) 

Withstands New Highs in Pressures* 
Temperatures and Vibration 

Where single convolution and synthetic tubing can’t do the 
job, this all-metal hose, formed by BREEZE exclusive 
DOUBLE convoluting process will solve the most exacting 
high performance problems. Here are the advanced features: 

1. Excellent flow characteris- vibration, No "set" due to 

tics — lovr pressure drop. misshaping of convolutions 

under high pressures, severe 

2. Shorter bending radius — surges and pulsing, 

greater flexibility, 

4. All metal, high alloy 100% 

3. Double convolution design non-corrosive material, 

takes higher pressures, min- Withstands high (empera- 

imlzes turbulence, absorbs tures where synthetics fall. 

Tell us your applications, requirements in pressures, tempera- 
es, bend radus, inside diameters and usage (fuels, chem- 
icals, oil, gas, etc.) We will fit this premium grade hose to 
your specific needs. 



CORPORATIONS, INC. 

700 LIBERTY AVE., UNION, N.J. 


BREEZE PRODUCTS: AaUATORS . HOISTS . TRANSMISSIONS . GENERATORS • STARTERS 
STARTER G&^ERATORS • BEUOWS • SUP RINGS - HOSE ClAMPS • HITEMP FLEXIBLE TUBING 
RADIO IGNITION SHADING • GROUND SUPPORT EQUIPMENT 
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components is less tliaii 4 lb. On ap- 
plications where all tlircc components 
iitc not requited, system weight would 
Ire reduced. Ssstcni is designed to fit 
all small gas turbine engines. 

Engine Equipment Section. BendLs 
Products Division, South Bend 20, Ind. 


WHAT'S NEW 


Reports A^aiIable: 

The following rqrorts were sponsored 
by^tlic Office of Tcchniral Scrxiccs, 
United States Department of Com- 
merce. Wa.sliington 25, D. C-: 

I Icat Transfer to Boiindarv Lavers With 
Pressure Gradients— bv R, Seban and 
H. W'. Chan. University of California 
fot W'right .fiir Development Center, 
U. S. Air Korce, Mav, 1958. 52.25; 97 
pp-(PBlSHH). 


Annotated Bibliograpliy of .\pplicd 
Physical Anthropology in thiniaii Engi- 
neering— b\' R. Hansen and D. Y. 
Cotnog, II. L. Yob Co. for Wright 
.Air Dcselopnaent Center. U. S. Air 
I'orcc. Mav. 1958. 55.00; 511 pp. 

(PB 1 51447). 

Human Pilot Dynamic Rcs]x>nsc in 
Flight and Simulator— by E. Seckel and 
I. .A. Hall, Princeton Unisersitv. and 
D. -I’. McRiicr and D. H. W'eif, Con- 
trol Specialists, Inc. for Wriglit .Air 
Development Center, U. S- .Air l''otce. 
-Aiif.. 1958. 81,75; 66 pp, (I’B 1 51465) 

Bibliography of Technical Reports on 
tlie Effects of Fallout- be R. Wallace, 
Unisersity of California Radiation Lab- 
oratory for the Atomic Energy Com- 
mission, July. 1958, 52.00; 70 pp. 
(UCRI. 8412). 

Reports of Crystal Research— lliree nev\’ 
catalogs dealing with research on crystals 
may fic obtained at S.IO each from 
OTS. Part I. 1935-1958 includes ger- 
manium. selenium, and silicon crsstaK; 
measurements, tests and equipment. 
Part II. 1938-1959 includes crsstal lat- 
tices and structure. Part III, 1932-1959 
includes quarh and otlier piezoelectric 
crysMls; grown and synthetic crystals. 
19e\clopmcnt of An Improved Air Force 
Sunglass- bs J. A. Ilirseh, \5'right .Air 
Dcsolopincnt Center. U. S- Air Force, 
August 1958, 5.50; 14 pp. (PB 151490). 



NOW AVAILABLE FROM 
GENERAL ELECTRIC . . . 
TRANSISTORIZED 

C-BAND 



1/7 cubic ft.— 9.8 lbs.* 

Here's how you can save design, 
development and production 
costs. G.E.’s transistorized C- 
Band Beacon, originally designed 

rracking aid for ball 


■ailable fc 


appliqitions. u 

craft. Extremely compact (9.8 
lbs., 9.63 X 7.00 X 3.88 inches), 
G.E.’s transistorized C-Band Bea- 
con offers you such o 
advantages as a guaranteed High 
Peak Power Output with ex- 
tremely Low Power Consump- 
tion, Proven Reliabil' , 

Single Package (Power Supply 
Included), and Single 1 


Pulse 




lilable within four 
months of your order. Get more 
information today about this 
unusual beacon package. 

SEND FOR THIS FREE 

DESCRIPTIVE 
, BUHETIN 



GENERALf^) ELECTRIC 
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General Eleclrlc J85 engines are new In production a> 
the Company's Small Airerall Engine Depl., Lynn, Moss. 


T)x>gress Is Our Most lmj>ortant T^oduci 

GENERAlfi ELECTRIC 


NEW 

General Electric 
J85 turbojet 
helps reduce 
airframe size, 
weight, cost... 
boosts mission 
performance 


SMALLER AND LIGHTER than comparable turbojets, 
General Electric's new J8S reduces airframe size, 
makes possible significant savings in airframe 
weight . . . corresponding reductions in airframe 

RATED AT 3650 L6S REHEAT THRUST, and 2S00 lbs 
dry thrust, the J85-5 weighs only 525 lbs. Its 
missile counterpart, the J85-7, delivers 2450 lbs 
thrust . . . weighs only 325 lbs. 

SHORT AND COMPACT, with a better than 7 to I 
thrust-to-weight ratio and low SFC, the J85 makes 
possible greater mission capabilities. 

PERFORMANCE PROVEN, the J85 has accumulated 
more than 6000 test hours. On North American’s 
T-39 utility transport, individual prototype (SO-hr) 
YJSS’s have logged over 85 hours of engine flight 
time before overhaul. 

DURING ALTITUDE TESTS at Arnold Engineering De- 
velopment Center, the J8S has exceeded thrust and 
SFC guarantees. At Wright Air Development Cen- 
ter rugged environmental tests have demonstrated 
the J85’s low temperature starting and accelerating 
characteristics. 

THESE EXAMPLES are typical of the rigorous flight, 
held and factory tests that have verihed J85 rugged- 
ness. relsability and safety margins. 

The J85 has been developed under USAF contract 
and is now in production. 

A NEW ILLUSTRATEC 8ROCHURE tKst dsioibes Ganiral 
Electric's J6S enQtne Is now available. For your copy, write 
Section 233-73, Genoral Eloetric Cempaay, Schonoctody, N. Y. 



